TABLE 9A-1: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS
Sparrows Point LNG Terminal

Hot Water Heaters Emissions

Parameier Value
Fuel Nat. Gas
MMBiu/lir, MCR, ea. Heater 345
Bw/CF 1,000
CF/hr Nat. (as 345,000
CFfyr Nat. Gas 3.0E+9
Max. hrs/yr 8,760
MMBtu/yr ea. Heater @ MCR 3,022,200
stack Tenp,, deg. F 275
Flue gas rate ea. heater, ACFM 96,500
Flue gas rate ea. boiler, DSCFM 57,100
Stack Height, ft. 100
Stack diameter (ea. flnd), ft. 45
Stack exit velocity, fifs 101.1
1 HW Heater
@ 100%,
MCR?, Iihr { 3 Boiters’ ) Catalyst Startup | Totat HW
Emission | Emigsion Factor| Emssion Factor | (L-hr to 24-hr| 100% MCR, | Malfunctions' | Emissions’, | Heaters,
Pollutant Factor Units Source avg.) TPY ™Y TPY TPY
NOX 3 prmvd @ 3% 0, Mfg. gnarantee 1.24 16.29 1.79 011 18.09
CO 10 ppmvd @ 3% O, Mifg. guarantee 2.52 3311 1.81 0011 34.94
VOO 10 ppmvd @ 3% O Mig. guarantee F44 18.92 18.92
PM-10/PM-2.5 2.60 b/ Mg, guarantee 2.60 34.16 34.16
SOX 0.07 ppmvd (@ 3% O, Mfg. puarantee 0.04 0.50 0.50
NH3 3 ppmvd @ 3% O, Mfe, puarantee 0.76 9.49 9.99
POM/PAH 8.8E-03 IWMMSCE | AP-42, T1.4-3(7/98)  3.0E-05 4.0E-04 4.08-04
Benzene 21503 I/MMSCE  § AP-42, T1.4-3(7/98);  7.2E-04 9 5E-03 9.5E-03
Dichlorobenzene ].2E-03 To/MMSCY [ AP-42, T1.4-3 (7/98)  4.1E-04 5 4E-03 5.4E-03
Formaldehyde 7.5E-02 MMECE 1 AD-42, T1 .43 (7/98)]  2.6E-02 3 4E-01 3 4E-0]
Hexane 1.8 Ib/MMSCE | AP-42, T1.4-3 (7/98)  6.2E-0} 8.2EH00 8.2FEHO0
Naphthalene 6.1E-04 L/MMSCE T AP-42, T1A-3(7/98) 2. 1E-04 2.813-03 2.8E-03
Toluene 3.4E-03 To/MMSCE | AP-42, T1.4-3 (7/98)]  1.2E.03 1.5E-(2 1.5E-02
Arsenic 2.00E-04 Ib/MMSCE [ AP-42,71.4-4(7/98)  6.91-05 9.1E-04 9.1E-04
Berviium } . 20E-08 Bo/MMSCI | AP-42,TT.4-4 (7/08)]  4.11-06 5.4E-05 5.4F-035
Cadmium 1L10E-03 B/MMSCE 1 AP-42, T1 4.4 (7/98)  3.8E-04 3.055-03 5.0E-03
Chromium 1.40E-03 IWMMSCF | AP-42, T1.4-4 (7/98Y  4.8E-04 6.3E-03 6.3E-03
Cobalt 8.408-05 I/MMSCEF | AP-42, TLA-4 (798 29E-05 3.8E-04 3 8E-04
Lead 5.00E-04 I/MMSCE | AP-42 T1.4-2 (7/98)  1.7B-04 2.3E-03 2.3E-03
Manganese 3.808-04 I/MMESCE [ AP-42 11.4-4(7/9%) 1.3E-04 1703 1.71-03
Mercury 2.60E-04 /MMSCF | AP-42, T1.4-4 (7/98)]  0.0E-05 1.2E-03 1.2E-63
Nickel 2.108-03 IMMSCE | AP-42, T1.4-4 (7/98Y  7.2BE-04 9.58-03 95803
Selenfum 2.40B-05 T/MMSCEF | AP-42, TH4-4 (7/98)  83E-06 1 AE-04 1. 1E-04

Total HAPs

B.OE+00

Notes:

. Two stacks sexving 4 HW Heaters, independent (per boiler basis} flues within shared stack
2. Amual emissions based on 100% of Maximum Capacity Rating (MCR) @ 8,766 hriyr,

3. Assumes spare (4th) heater is kept in hot standby using a heating coil, not by firing gas at low load. Also assumes all heaters are rotated once per week to obtain
even run time throughout the year.

4. Two SCR and/or oxidation catalyst malfimctions per year, per heater times 3 heaters, 48 hours duration each maifunction. Only NOX and CO emissions are
controlled and, therefore, would be increased as a result of control system matfunction.
5. Three cold iron startups per year per heater at average 15% Joad, uncontrolled for duration of 1 hour per startup.
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TABLE 9A-2: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS

Sparrows Point LNG Terminal

Diesel Fire Water Pump (Fresh Water) Emissions

Parameter Value
Fuel Diesel
Number of Units H
BHP, MCR 375
MMBtu/br' 2.625
Diesel Sulfur content, wt, % 0.0015
Max. hes/yr 60
Stack Temp., deg. F* 800
Exhaust Rate, ACFM® 1,969
Stack Height, ft. 25.0
Stack diameter, ft.” .58
Stack exit velocity, fi/s 122.8
100% Load,
Emission | Emission Factor Ib/hr (1-hr to
Pollutant Factor Units Emssion Factor Sourcel 24-hr avg.) TPY
NOX 5.08 g/hp-hr Mfz. data* 4.20 1.38-01
CO 0.36 g/hp-hr Mfg. data’ 0.30 8.9E-03
VOC 0.10 g/hp-hr Mfg, data’ 0.08 2.5B-03
PM-10/PM-2.5 0.08 g/hp-hr Mfe. data’ 0.07 2.0E-03
SOX 4.65E-03 g/hp-hr AP-42, T3.3-1{10/96) 0.0038 1.2E-04
NH3 6.62 1b/1000 gal 3 0.12 3.7E-03
Pb 1.08E-05 Ib/MMBtu AP-42T13.11 2.8E-03 8.5E-07
Acetaldehyde 7.67E-04 Ib/MMBta AP-42, T 3.3-2(10/96) 2.0E-03 6.0E-05
Acrolein 9 25E-05 Th/MMB AP-42, T 3.3-2(10/96) 2.48-04 7.3E-06
Benzene 9.33E-04 Ih/MMBtu AP-42, T 3.3-2(10/96) 2 4E-03 7.3E-05
1,3-Butadiene 391E-05 To/MMBtu AP-42,T 3.3.2(10/96) 1.0E.04 3 1E-06
Formaldehyde 1.18E-03 1b/MMBtu AP-42 T 3.3-2(10/96) 31E-03 9.3B-05
Naphthalene 8.48E-05 Ib/MMBtu AP-42. T 3.3-2{10/96) 2.2E-04 6.7E-06
POM/PAH 1.68E-04 Ih/MMBiu AP-42, T 3.3-2(10/96) 4 AE-04 1.3E-05
Toluene 4.00E-04 Ih/MMBtu AP-42, T 3.3-2(10/96) [.1E-03 3.2E-05
Xylene 2.85E-(4 Tn/MMBtu AP-42,T 3.3-2(10/96) 7.5E-04 2.2E-05
Total HAPs 3.1E-04
Nofes:

1. Estimated - 7,000 Btu/hp-hr
2. Estimated from typicai diesel engine manufacturer's specifications (Caterpiltar, Inc.). Exhaust
volume rate estimated from 105 cfim/gph based on review of specifications.
3. EPA Emission Inventory Improvement Program, "Estimating Ammonia Emissions from
Anthropogenic Nonagricultural Sources - Draft Final Report", April 2004,
4. Based on maximum of emission factors for similar size engines obtained from Caterpillar, Inc.
specification sheets, (www.cat.com).
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TABLE 9A-3: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS

Sparrows Point LNG Terminal

Diesel Fire Water Pump (Salt Water) Emissions

Parameter Value
Fuel Diesel
Nurmber of units 6
BHP, MCR 700
MMBiu/hr* 4.9
Diesel Sulfur content, wt. % 0.0015
Max. hrs/yr 60
Stack Temp.,, deg. F’ 800
Exhaust Rate, ACFM” 3,675
Stack Height, ft. 25.0
Stack diameter, ft.” 0.7
Stack exit velocity, fi/s 175.5
100% Load,
Emission | Emission Factor Ib/hr (1-hr to] 1 Engine, 6 Engines,
Pollutant Factor Units Emssion Factor Source| 24-hr avg.) ™Y TPY
NOX 5.77 g/hp-hr Mfg. data’ 8.90 0.27 1.60
CO 0.39 g/hp-hr Mg, data’ 0.60 0.02 0.11
VOC 0.12 g/hp-hr Mfp. data® (.19 0.006 0.033
PM-10/PM-2.5 0.033 g/hp-hr Mfo. data’ 0.051 0.002 0.009
SOX 5.50E-03 g/hp-hr AP-42, T3 3-1(10/96) 0.008 2.55E-04 0.002
NH3 6.62 16/1000 gal 3 0.23 5.7E-04 3A4E-03
Ph 1.08E-05 Ib/MMBtu AP-42 T 13-11 5.3E-05 1.6E-06 9.5E-06
Benzene 7.76E-04 ih/MMBtu AP-42°T3.4-3 (10/96) 3.8E-03 1.1E-04 6.85-04
Toluene 2.81E-04 ib/MMBtu AP-42T34-3 (10/96) 1. 4E-03 4.1E-05 2.5E-04
Xylene 1.93E-04 IbAMMBtu AP-42 T 3.4-3 (10/96) 9 5E-04 2.8E-035 1.7E-04
Formaldehyde 7.89E-05 Ib/MMBtu AP-42 T 3.4-32 (10/96) 3.9E-04 1.2E-03 7.0E-03
Acetaldehyde 2.52E-05 b/ MMBtu AP-42 T 3.4-3 (10/96) 1.2E-04 3.7E-06 2.2E-05
Acrolein 7.88%E-06 Tb/MMBru AP-42 T 34-3 (10/96) 3.9E-05 1.2E-00 7.0E-06
Naphthalene 1.30E-04 Ih/MMBtu AP-42 T 3.4-4 (10/96) 6.4E-04 1.9E-05 1.1E-04
POM/PAH 2.57E-07 Ib/MMBtu AP-42 T 3 4.4 {10/96) 1.3E-06 3.8E-08 2.3EB-07
Total HAPs 1.3E-03
Notes:

sheets, (www.cat.com).

1. Estimated - 7,000 Btu/hp-hr
2. Estimated from typicai diesel engine manufacturer's specifications (Caterpifiar, Inc.). Exhaust volume rate
estimated from 105 cfm/gph based on review of specifications.
3. EPA Emission Inventory Improvement Program, "Estimating Ammonia Emissions from Anthropogenic
Nonagricultural Sources - Draft Finaf Report”, Aprif 2004.
4. Based on maximum of emission factors for similar size engines obtained from Caterpillar, Inc. specification
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TABLE 9A-4: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS

Sparrows Point LNG Terminal
Standby Generator Emissions

Parameter Value
Fuel Diesel
Number of units 1
BHP, MCR 2937
MMBtu/hr’ 20.559
Diesel Sulfur content, wt. % 0.0015
Max. hrs/yr 60
Stack Temp., deg. F* 762
Exhaust Rate, ACFM” 15,136
Stack Height, ft. 25.0
Stack diameter, ft.” 0.7
Stack exit velocity, fifs 7227
100% Lead,

Emission Emission Factor ib/hr (1-hr to| 1 Engine,
Pollutant Factor Units Emssion Factor Source | 24-hr avg.) TPY
NOX 6.47 o/hp-hr Mfe, data’ 41.87 1.26
CO 0.53 g/hp-hr Mfg. data’ 3.43 0.16
VOC 0.14 a/hp-hr Mfg. data® 0.91 0.03
PM-10/PM-2.5 0.04 g/hp-hr Mfe. data’ 0.23 0.01
SOCX 5.50E-03 Ib/hp-hr AP-42, T3 4-1 0.04 1.07E-03
NH3 6.62 1b/1000 gal 3 0.97 1.0E-02
Pb i.08E-05 Ib/MMBtu AP-42 T1.3-11 2.2E-04 6.7E-06
Benzene 7.76E-04 Ib/MMBtu AP-42 T 3.4-3 (10/96) 1.6E-02 4.8E-04
Toluene 2.81E-04 ih/MMBtu AP-42'T 3.4.3 (10/96) 5.8E-03 1.7E-04
Xylene 1.93E-04 IhyMMBiu AP-42 T 3.4-3 {10/96) 4.0E-03 1.2E-04
Formaldehyde 7.89E-05 Ib/MMBtu AP-42 T 3.4-3 (10/96) 1.6E-03 4.9E-05
Acetaldehyde 2.52E-05 Ih/MMBtu AP-42T 3.4-3 (1(/96) 5.2E-04 1.6E-05
Acrolein 7.88E-06 Ib/MMBtu AP-42 T 3.4-3 (10/96) 1.6E-04 4,9E-06
Naphthalene 1.30E-04 Ib/MMBtn AP-42 T 3 4-4 (10/96) 2.7E-03 8.0E-05
POM/PAH 257807 h/MMBt AP-42 T 3.4-4 (10/96) 5.3E-06 1.6E-07
Total HAPs 9.2E-04

Notes:

1. Estimated - 7,000 Btu/hp-hr
2. Estimated from typical diesel engine manufacturer's specifications (Caterpiilar, Inc.). Exhaust volume
rate estimated from 105 c¢fm/gph based on review of specifications.
3. EPA Emission Inventory Improvement Program, "Estimating Ammonia Emissions from Anthropogenic
Nonagricultural Sources - Draft Final Report”, April 2004.
4. Based on maximum of emission factors for similar size engines obtained from Caterpillar, Inc.
specification sheets, (www.cat.com).
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TABLE 9A-5: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS
Sparrows Point LNG Terminal
Vent Stack Heater Emissions

Parameter Value
Fuel Nat. Gas
MMBiwhr, MCR, ea. Boiler 5.5
Btw/CF 1,000
CF/hr Nat. Gas 5,500
CF/yr Nat. Gas 48.2E+6
Max. hrs/yr 50
MMBty/yr ea. Boiler @ MCR 48,180
Stack Temp., deg. F -100
Flue gas rate, ACFM 29,167
Stack Height, £, 179.5
Stack diameter, & 2.0
Stack exit velooity, fifs 154.7
10050 Load,

Emission | Emission Factor | Emssion Factor | Ib/hr (1-hr to
Pollutant Factor Units Source 24-hr avg.) TPY
NOX 4.005 Ib/MMBtu Mfe. data .03 6.9E-04
CO 0.025 b/MMBtu Mfa. data 0.14 3.4E8-03
vOC 0.025 1b/MMBtu Mfg. data 0.14 3.4E-03
PM-10/PM-2.5 0.01 Ib/MMBtu Mfg. data 0.06 1.4E-03
SOX 0.01 Ib/MMBtu Mig. dats 0.04 9.6E-04
POM/PAH 8.8E-05 Ib/MMSCF AP-42 T1.4-3 (7/98) 4.9E-07 1.2E-08
NH3 3 2E+(0 Ib/MMSCFE i 1.8E-02 4.4E-04
Benzene 2.1E-03 Ib/MMSCF AP-42 T1.4-3 (7/98) 1.2E-05 2.9E-07
Dichiorobenzene 1.28-03 I/ MMSCF AP-42, T1.4-3 {7/98) 6.6E-06 1.7E-07
Formaldehyde 7.5E-02 Ib/MMSCF AP-42,T1.4-3 (7/98) 4. 1E-04 1.0E-05
Hexane 1.8 IMMSCE  [AP-42 T1.4-3 (7/98) 99E-03 2.5E-04
Naphthalene 6.1E-04 Ib/MMSCF AP-42, T1.4-3 {7/98) 3.4E-06 8.4B-08
Toluene 3.4R-03 IbMMSCE  [AP-42 T1.4-3 (7/98) 1.9E-05 4, 7E-(7
Arsenic 2.00E-04 Ih/MMSCF AP-42 T1.4-4 (7/98) 1.1E-06 2.8E-08
Beryllium 1.20E-05 Ib/MMSCF AP-42,TH.4-4(7/98) G.6E-08 1.7E-09
Cadmium {.10E-03 {b/MMSCF AP-42 T1.4-4 (7/98) 6.1E-00 1.5E-07
Chromium 1.40E-(3 Ih/MMSCFE AP-42 T1.4-4 (7/98) 7.7E-06 1.9E.{7
Cobalt 8.40E-05 Ih/MMSCF AP-42 T1.4-4 (7/98) 4.6E-07 1.2E-08
Lead 5.00E-04 Ib/MMSCF AP-42 T1.4-2 (7/98) 2.8E-06 6.98-08
Manganese 3.80E-04 Ib/MMSCF AP-42 T1.4-4 (7/98) 2. 1E-06 3.2E-08
Mercury 2.60E-04 Ib/MMSCF AP-42, T1.4-4 (7/98) 1. AE-06 3.6B-08
Nickel 2A0E-03 ib/MMSCY AP-42 T1.4-4{7/98) 1. 2E-05 29507
Selenium 2A40E-05 I/MMSCE  JAP-42 T1.4-4 {7/98) 1.3E-07 3.3E-09
Total HAPs 7.0E-04

1. EPA Emission Inventory Improvement Program, "Estimating Ammania Emissions from Anthropogenic
Nonagricultural Sources - Draft Final Report”, April 2004.
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TABLE 9A-6: EMISSIONS CALCULATIONS - ENG TERMINATL OBERATING EMISSIONS
Sparrows Point L.NG Ferminal
LNG Fanker Ship Unloading Operntions Kmissi

Shipping Assiemptions used for air qualisy impact dispersion modeling:

Background:

AES reviewed available information from the Maritime Institute of Technology and Graduate Studies (MITAGS) and Maritime Business
Strategies, LLC website (http://www.colionccmpany.comfshipbldg.’worEdsbIdglgas.htm) to obtain data on the existing world fleet of LNG
carriers as well as LNG carriers under construction and on order. Based on this information, AES determined that there are 182 ships
currently in the fleet that fall into the range of 125,000 cubic meters (cum) to 217,000 cum, with the largest currently in operation heing
147,000 cum. Of these ships, AES hag reviewed the availability and the fikefihood that these vessels could deliver LNG to AES's facility and
determined that there is a potential for 114 of these 182 ships that fall into this category. Alf of these vessels run on steam power plants for
both propuision and auxiliary power and can be run on heavy fuel oil (HFO) or boll-off gas.

There are currently 117 ships on order or in construction within AES’s design envelope that potentially could deliver to AES's facility. These
consist of 61 (52%) stearn powered ships, 30 slow speed diesels, 27 medium speed digsels. This gives us a total of 52% steam power driven
and 48% are diesel driven — for the assumptions and ealculations summarized below a 50 / 50 ratio was used {o add a small degree of
conservatism. The diesel ships typically run on HFO with an average global 2.7% sulfur content, They have auxiliary diesel generator sets
that can be run while in port to supply the unfoading pumps. These diesel engines have the capabifity of buming low sulfur diesef fuet
{typically 1- 1.5% global average) while in port. Twenty nine of the newer vessels on order are also set up to run these auxiliary generator
sets on dual fuel (90% gas / 10% fow sulfur distillate) — this is roughly 24% of the ships under construction. An assumptien of 20% was used
in the calculations to add a level of conservatism.

Based on the AES LNG Terminal system design, the head required at the ship unloading flange is 60 m. Based on an anticipated average
unloading rate of 11,500 curn { hour this translates 1o 1147 kw / hout of auxiliary power required for the unloading pumps. For steam ships
this wouid require 4.09 MW of heat nput assuming a 28% steam cycle efficiency and for diesel generators this would require 2.44 MW of heat
input assuming a 47% efficiency.

The capacity throughput of the LNG Terminal on a daily and annual basis is 1.5 BSCED / 547 BSCFY. Using the standard conversion of 1
cubic meter of LNG equals 20,831 cubic feet of gas & 217,000 cum vessal would last 2.98 days at 1.5 BCED ang using only 217,660 cum
vessels to supply the facility would require approximateiy 123 ships / vear, If using 125,000 cum vessels, 215 ships / year would be reguired.
Average unioading time for a 217,000 cum vesse! at 12,000 cum/hr is 18 hours and for a 125,680 cum vessel at 10,500 cum/hr is 12 hours.

Assumptions to use for Modeling Input:

If the maximum number of vessels per year was assumed (i.e., assuming ali 125,000 cum vessels), this would not be the worst-case
ermission scenario because all of these can be operated on natural gas while in porl, Therefore, a mix of the various types of ships was
assumed. In order to provide for a reasonable number of vessels burning fuel oil info this mix, it was assumed that 40% of the ships on an
annual basis will be the larger 217,000 cum vessels and the remainder {60%) would be the smaller 125,000 cum vessels on average for the
life of the facility. This translates into 50 ships / year of the 217,000 cum capacity and 130 ships / year of the 125,000 cum capacity. This is
believed to a conservatively high estimate with respect to emissions and impacts.

The assumptions for ship power and fuel by ship class are further categarized as follows:

217,000 cum vessels — 150 Totall

+ 50 % 50% = 25 ships are powered by steam and only use naturat gas while in port for auxiliary power generation (for offloading and hoteling).
+ 50 x 50%x 20% = 5 ships will use dual-fusled auxiliary engine gensrators.

* 50 x 50%x 80% = 20 ships will use diesel engine powered auxiliary generators fired with distilate {1.5% sulfur) oil.

* Ships wili take 18 hours to unload.

25 of the 50 ships will franstt up the bay and maneuver to the port while burning HFO 2.7% sulfur. The other 25 will transit burning 90% gas
and 10% pilot oil (2.7% sulfur). Transit imes remain the same as previous assumptions. While the ship is moving up the channel and in the
turing circle it is entirely under assist fug power with its engines in standby and steam bollers on hot standby (i.e., ship engines are not used
for propulsion in the tuming circle and safety & security zone), Three assist tugs and two security vessels will also be cperating within the 500
yard safely & security zone,

125,000 cum vessels — 130 totaf

Al 130 ships will be steam powered and operate on only on natural gas while at berth and uniocading. Ships will take 12 hours to unioad.

Al 130 ships will transit up the bay and maneuver with a dual fuel mix of 90% gas, 10% distillate oif (1.5% sulfur) for safely purposes. Transit
times remain the same as previous assumptions, While the ship is moving up the channel and in the turning circle it is under tug power with
iis steam boiters in hot standby. Three assist fugs and two security vesseis wifl also be operating within the 500 yard safety & security zone.
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TABLE 9A-7: EMISSZONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS
Sparvows Point NG Terminai
LNG Tanker Ship Unloading Operations Emissions

ASSUMPEIONS:
217,000 ' LNG Carrier Capacity 125,000 ' LNG Carvier Capucify
237,000 ni' LNG Carrier Capaeify 125,000 ni' LNG Carrier Capacity Asuxiliavy Kagine (Diesel-Eloctrics Poweredf  Auxiliary Engine {Diesel-Electric)
Stears Turbine Power Plant Steam Turbine Fower Plant Pumps Powered Pumps
Marine Marme Marme MHrme Maring
Fuel Residuai Gib Diesel il | Natural Gas] Residual 0] Diesel 00l | Naooal Gas] Residual 061 | Diesel Ol | Mavine Gas 04 Residual Oi]  Diesel Ol | Gas 04
NG of ship calls assumed fa
potertial emissions and
nodeling ptrposes 25 i34 20 3
Sulfur content, % wi. 27 1.3 2.7 1.5 2.7 15 0.5 2.7 13 0.5
LNG piant capacity, BSCF/w 5475 5473 547.5 5475 475 3475 3475 5475 547.5 54715 2475 34735
L.NG wyloading rate, nithy 12,000 12,500 12,000 £2,000 £2.000 12,0406 12,060 12,000 12,000 12,000 12,080 12,000
INO. ot amual shipsivr 123 123 123 215 215 213 123 123 125 215 215 218
Total pump pewer
requirentent for LMG
offtoading, wa 1147 47 1147 1147 1147 1147 1147 1147 1147 F147 1147 1147
Beiler MMBwhr input for
olffonding operation 14.0 14.0 4.0 14.5 4.0 14.0 — —- - —- —
Bzl 154,225 F40.000 e 154,225 140,000 e 154,235 140,000 - 154,225 140,000 -
BUWCF nat. eas o — 1,000 e —- 1,080 --- e 1,000 e - 1,060
Fotal propulsion power, Bhp
DU 4,086 40,040 40,600 46,000 40,000 #0,060 40,000 40,000 48,800 40,000 40,000 40,000
MO af propulsion
baoiters/onrines 2 2 2 z 2 2 2 2 2 2 2 2
Aaxiliary Engine Rated
Power, KW NAA NiA NI NIA NiA N/A 2730 3,730 3.750 3,730 3,750 3.750
Operating Load for 1
boileviengine due to
‘Lmluudiugz .08 0,08 0.08 .08 .08 0,08 031 (131 03] .33 031 0.3}
Operating Load for |
boiler/engine due to hoteling 0.13 0.3 0,13 G i3 0.13 Q.15 0.53 0.53 0.53 .53 2,53 0.53
Hours per offfoad i ) 1% 12 12 12 18 18 I8 12 i 12
| Amnnal operating hoyrs’ 2,214 2244 2,214 2,580 2,580 2,580 2.214 2214 2.214 2,580 2,580 2,580
ail'tir of, | unit while
wdoading (1 - 12 hrava,) 90,7 09.9 - 0.7 089 - - --= — - - -
ol oil, 1 anit while
wnloading {24 hrave.) a%.0 74.9 — 45.3 50.0 o - o - - - -
2aliye oil, totst offloading 200,7903 | 271,192.0 330832 | 257,757.6 - - o - oo - o
CFhe Nat. Gas, | Botler whil
unloading (1 - 42 by ave) — e 13,987 - — 13,987 - - - o - e
CFihr Nat, Gus, § Boiler whilg]
unloading (24-hr ava ) - e 10,490 o 6,993 fd e - - - -
CF oy Nat. Gas, totab
offloading e e 30,966,876 - - 36,086.062 - e e - - —
Stack Tevp., deg. F 230 350G 350 A5t 330 3i0 000 RAti] 800 a00 900 800
Stack Temp., dep, K 450 450 430 450 430 A58 733 753 700 53 733 700
Lxhaust rate, ACFM §10.667 10,667 11,298 10,667 10607 £1,298 15,429 16,997 29,419 15429 15007 29.11%
Exhaust yate, n/sec 5,04 5.04 5.33 S 5,64 533 7.2% 8.02 1394 .28 802 1374
rel Height, ft i3] i3] 138 121 i3] 131 131 £31 131 13§ 131 131
Stack Hefpht, p, 400 0.0 30,0 40.0 40.0 408 40,4 0.0 40.0 0.0 40.0 4.0
Stack diameter, fi, 55 i 55 55 55 A 5.8 ] 2.0 2.0 2.0 2.0 2.0
Stack dinmneter, m. i l i7 7 17 £ T 0.6 GG 6.6 113} 0.0 0.6
Stack exit velocity, fi/s 75 ] 7.5 1.2 73 1.5 12 3190 90.2 154.5 B9 90.2 1545
Stack exit vefocity, mls 23 1. 23 24 23 | 23 24 24.9 275 471 24.9 275 47,1
Marine Residuai (il-Fired Sieam Boiler Emissions - One Boiler
Emission | Emission 217,000 2 Ship Ob/hid 125,000 1t $hip (o/hr)
Factor Factor Emission Factor
Poltutant I/1000 gal® | Ih/MMBen f1-12 b ave.| 24 avg, [annna) ave]| 1412 hr avg. ! 24-hravg. [annual avg, Source
TP 28.49 0.19 1o .04 2.34 127 .35 AP-ATT 13-4
TM-10 23.0 818 1.41 0.64 334 127 0.75 AP-42 T 1.3-1
S0 4235 275 1883 9,72 3844 £9.21 11.32 AP-42 1131
NOX 47 030 i 1LOR +.24 213 il AP-42 T 1.3-]
NOC L] £.005 05 002 097 0.0 AP-42 3-2
(4] 5 0.03 0.34 01t 045 023 AP-42 T £3-1
NHI &40l .05 0.1 407 204 S
.02 | i38 1,660 2,213 1106 AT-42 1 1.3-12
o 875600 1 O3E-D4 . AP42 T L3-8
POMTAR " APA2 T8
i L 1-Frichloroethane APR-42 Ti.3-9
Benzene AP-2 1124
Linlenzene AP-42T1A-0
Farmaldehyde AP-42 T13-8
Naphthalene AP-A2 T %09
Tolgene AP-42 11,39
Hogtene AP-42°Ti 3.0
Antinony AP-42 T1.3-11
Arsenic AP-42 11315
Berylhun AP2 TLR-Y
Cadminn
Chromium
Cobulr
Lead
Manganese
Mereray
Nickel APA2F]
Selenfinm A ARG AP-42 T1.3-11
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Marine Distillate Oif-Pired Stenm Boiler Esmissions - One Boiler

Ersission Erission 217,058 155 Ship {Ib/r) 125,000 of Ship Gb/ary
Tastor Factor Ezission Facior]
Pollatgnt /1006 gat’ | IW/MMBw | 1-12 hr avg.] 24-hr avg, pansualaved 1212 heave | 24-br v, |ansoal AVE. Source
T3y I7.G .12 154 I]s 0.3 077 AP42T 131
PM-10 17.0 0.12 1.1g .38 0.77 AP42 T1.3-]
SO 2355 1.08 {602 5,40 JUREL AP-42F 13-
NOX 47 iz E.08 213 APl42 T 131
VO 2.07 .03 0,02 0.3 APA2T 132
0 0.45 034 AP-41T 151
NH3 Q.07 0,05 3
o2 2,267 1,700 APAZT 1312
Bh 1.37E-04 AP-42 T 1.3-11
POMAPAR 1 E8E-0d APR42 T8
L. L1-Trichloroethang 2.14E-08 AP-42 T1 0.0
Benzene 1.94E-05 Ab-42 T1.3-8
Fibyhenzene 4.54E-07 S0
Eonmaldehvde 4. 36E04
Nuphthalene
Tolucne
Moglene AP-42 T
Adtimony AP-32 T13-11
Arsenic AP-AZ TI.3-t1
Beryllinm AP-AD TY3-1]
Cadiminm
Chrambun
Cobaly
{Lead B
Muanpanese AP-42 T1.3-11
Merrury APeA2 T 3-1]
Nickel A AP-42 T1.3-11
Seleninm 5.19E-05 AP-42 T1.3-11
Natural Gas Fired Steam Boiler Emissions - One Beiler
217,000 ui* Ship /hr) 125,000 o' Sivig (/3
Emission | Emission
Factar Factor Emission Factor
Pollutant IW/MMSCE | Ib/MMBtn f1-12 I avgt 24-he avg, Jarnual avgf 1-12 hravg. | 24-hr avg, jannoal By, Source
TSP 0.0019 003 .02 0.0 &.00 0.01 9.01 AP-a2 T 142
M- (G 0.0019 0.03 £.02 (.01 0.027 .01 D008 AP T |42
S0 (L0006 0.00% G006 0.002 0.008 {1004 {1002 APA2T 14-2
MON 0,28 3.93 2,04 0.9 3ol E00 1.133 AP-42°T 1.4-1
NOC 0.0055 0.08 0.06 .02 (0.0 .04 0.023 AP-AD T 1 4.0
{0 0084 i17 088 .10 117 Q.59 Q340 AP-42T | d-1
NH3 332 0.0032 404 0.03 .01 0.2 0.013 ]
{9 120,000 1678.42 §39 404 AP-42F 1,47
Db 50004 2.00L-06 | AP-42 T1.4-2
POMABAL 882705 APAZT]4-3
Besrene AP T 43
Dichiotobenzene LI0E-03 1.20E-08 APa2 THA-3
Formaldeivyde T.50E-02 7.508.08 AP-42 T 4.5
Hexang 13 1.80E-03 AP-42 TE4-3
Naphihalene 6. 10E-07 AP-43TE 43
Talene 3.40E-G6 1.208-05 AP-42 T1.4-3
Arsec 2.00E-07 2. B0E-06 TOTE-GT AP-42 T 4.4
Teryum I.20E-08 1.GALE-07 4.24E-08 AP-42T1.4-4
Cathmigy 1. 10E-06 1.89E-06 AP-47 T1.4-4
Clromium 1AGE-06 1.96E-08 495100 194808 AP-42 T1.4-4
Cobalt LATE-06 1 I7E-Ue AP-42 T1.4-4
Lead S00E-07 4.995-00 0.89E-00 AP-32 Ti4-2
Manganese 2 B0E-07 532806 SI2EG6 AP-42 T}, 4-4
Mereury 2.60B-07 3edE-06 2I3E-06 APAL T A4
Nickel 2.20E-85 2.94E.05 AP-d2 1144
Scienin 2.52E-67 3.3GE-07 AP-41 T1.4-4
Residual Of-Fired MSID Asxiliary Engine Emissions - ¥
Emission | Ermission 237,000 1’ Ship (1b/h) . 124,000 pt' Skip (/b
Factor Factor
2/kWh I/MMBt Emission Factor
Polfutant gulbi (ipput) §3-12 07 avpd 24-hravg. lanowal aved i-12 brave ! 24-bravp. jannuaiave Source
TEP 1.3t 2.81 211 0.7 2.81 I 1.40 .83 Epa/JcE
Pr-10 il 281 2.1l 0.74 2.31 Lab Q.827 EPANC
50 111 28.07 2105 7.09 28.07 14.03 527 EPAICE
NOX 147 IT17 9.39 37.17 18.59 10,95 EPAACE
VOC .4 026 1] 5] .30 EPAICE
[ol$] il .70 278 139 EPANCE
NH3 3 0.080 030 018 3
{897 1795 1373 AP-42 T3.4-1
' 117E-04 900805 AP TH3-4]
FOM/PATE 2 H0E-06
Avetaldehyde
A crelein
Benzene
Formaldehyde 1 0404
phtens I 1904 1 APA42C
Toluene | 6.00E-04 F AP.42
Xvlene | 4.74F-04 [ ara iy
Lead | 2.65048-08 | "AFTTT1.3-11
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Marine Dicsel Od-Fired MSD Auxifiary Engine Emissions - One LEagine

Emisstow [ Emisston 1w Shi ] F Shi -

ot Factor 217,000 m_ Ship (/) 125,000 m° Ship (1b/he)

FEWh h/MMBtu Eanission Factoz]
Tollutant osutput finpat) | I-12 hrave| 24-hrave jasnual ave] 1412 hr avg. | 24-hr avg, fannuaf avg. Sonrce
TSR 071 180 135 0,45 180 853
10 .71 1,80 345 £.80 G530
S43, 6.2 15.58 304 1538
NOX ie 3513 288 35,15
Vo 0.4 1.0] .26 £.0] EPA/ICE
L0 1 2,78 070 278
NI 0.3
{02 1375
1 $.00E-05
POMPAH
Acetaddelyde
Acrolein

Henzene
Formaldehyde

NMahihalens
Toluens & AP-42 T1.4-3
Kyiche 4.06E-04 AT4E-04 § AP-4) T3 .42
Lead 2.2 7E-05 2.65048-05 [ AP TT3TT
Mnri“nc Lias Oil-Fired MSD Auxi_&g*' Engine Emissions - One Engine
Emigsion | Emission 3 PN
Factor Factor 217,000 ni’ Ship (Ibrhr) 125,080 i’ Shi)s (Ib/hr)
s/lWh 1B/ MM Bt Tmission Facion]
Follntant o (inputh 1-12 br avg.p 24-hr ave anewal ave ] 1412 hr avg. ;  24-hroavg, annual ave. Source
TSP 038 6,90 072 0,24 G046 .48 328 EPAACE
PM-10 0.38 .96 0.22 .24 .94 0.48 0,283 EPAACE
S0, 2.1 3.0 1.3 518 259 1.53 EPASCE”
NOX 3.2 26.36 §.88 3545 737 (.35 EPA/CE
VO 0.4 0.76 0.26 L0t D3l 2.3 EPAICE
L8] 1.1 09 2.78 3 082 EPAJICE
NHY (130 .39 5
(02 D 917
h 6.75E 0 O0E-G3 AP-47TL3-F]
POMPAH tolE-06 2, T4E-00 AP-42 T2.4-4
Acetaldehyde LATE-D4 2. 10504
Acrolein 492E-05
Benzene 483503
Formaidehyde A4.93E-04 APA2 T3 4.3
| Naphithaleng § 13604 AP-42 T3.4-4
|Toluene 2.34E-03
Kylene Le1E-03 £ 74704
Tead G O0E-03 2 208 2 S0E-08§ 2.05045-08
Enissions (Ibs/ship eall) Composife
217,080 w' LNG Carrier Capacity 125,000 o7 LNG Carrier Capadity Anzuzl
217,000 v LNG Carvier Capacity 125,000 m" LNG Carrier Capacily Auxitigry Engine (Diesel-Electrie) Powered,  Anxiliory Engine (Diesel-Electric) | Emissions Brsed
Steam Turbine Power Plant Stem Turbine Power Plant Puamps Powered Pumnps on Ship Call
Avine - Marine Marme Marine Marme Assumptions

TPollutant Resicual Oill Diesel Oil | Nataral Gas| Resicual O] Diesed Oil [ Natural Gas| Restdual 05t Diesel O3l | Marine Gas Oif Residuzd 011 Diesel il {TPY)
TP 43,76 2174 048 051 151 .22 5052 2337 IA0 3168 21,54 0.3%
PM-16 4576 2776 GAR 3051 851 032 2 2 17.20 21.54 0,39
Sy 694,99 384,44 013 46131 250,29 G40 5035 33 ZRD.AY G331 1RG0 3.0%
Ik 76,72 76.72 7049 113 SLis 47.00 6908 632,67 63267 421,78 1184
VOO 1.24 1,38 0.8% 0.83 0.92 £8.21 18.21 18.21 4 0.30
0 830 2115 5.44 5.44 i4.30 007 80007 5007
N2 .3¥ a1 .54 &.44 g 1.09
02 39,832 30212 20,141 24,748 {0,499
Plh 1.26E-04 5 30E-05 1.62E-03 162503
POM/PAH 22808 % 3.85E-05 3.856-05 2.37E.058
1,1, L-Trichiovoethane
Belizene 35IR-04 i.16E-01 b leBE-01 L 16E-0f 7IGE-02 7GE-02 7.76E-02 148E-03
Dichlorgbenzene 2.HE-04 1.69E-5
Hiylbenzene 1.048-64 1.04E-04 6.928-05
Formaldehvde 0.06E.-07 5.06E-02 664002 1.IBE-02 EIRE-02 LIRE-02 1.BOE-03 | TABE-N3
Hexane
Naphthalene 1.23 3 195502
Toluene
Xvlene
Aniimom B57E-07
Arsenic 2.15E-03
Beryilingg 4. 54E-04
Cadaivm &5 50004
Ol
Cobalt .
Lewd L.GZE-03 1.62E-03 §62E-G3 108503 1O8E-03 [LOBE-N3
Matpamese 4.901-03
Mercuy EB4E-04 1.23E-(4
Nicke] i38E0} 8.20E-02
Selemimm 111E-03 1HE-G3 7.43E-04

£1. Based on ship information provided by AES, 1147 kW neaded for primp power / (.28 steam eyche efficiency factor for thermal heat mpu 1o clectricai power ewput) x 34 4.4 Bin/kWohe = 14.0 MMBOyhr total Tuel
heat input. Assumes 1 boiler operating.

%, Approxifuate eperating load fraction of ¢ boiler of engine capacity - used for purposes of estimating reaiistie tota] exhaust volume rate and stack velocity for modeling preposes. For steamn boiler power phant ¢
nasmmes § of 2 bothers is operating o pravide total power needs while ship s at benth, For anx iavy engine power enses, assames | engine provides all suxilary power needs white at berth for LNG purping and
hotoliing. Auxiary powor needs for hotelling based on 2,00 kW, bascd on tnformation obiained from Tables 2-4 and 27 of ICF Finad Report prepaced for EPA, "Curyent Methodofogies and Best Practices in Preparing
Port Emission Inventories", Jantary 8, 2006,

3. Based on pumber of ship catls/yr x hrs/ofload operation, asstming exclusive wse of respective ship sfze and power plant type. Does not represent asswined iy of ship sizes and power plants on annyal basts,
4. Emission factors based on BPA AP-42, Section 1.3 {No. 6 residual fued i) and Sestion 1.4 (mat. gas combustion}. TSP nad PM-10 omissions are totab filterable particalae mater and assumed fo al} be less th
microns, PM-2.5 is conservatively estimated as 100% of PM-10 emissions,

5. BPA BEmission Inventory Boproveraem Prograss, "Bstinmting Ammonia Bmissions from Antropogenic Nonagricultural Sourees - Draft Final Report”, Aprif 2004,

6. Based on ervission factors for auxiliary engines in Tuble 2-10 of ICF Firal Report prepared {or BPA, "Curvent Methodologies wud Best Practices in Preparing Fort Emission Inventeries®, January 5, 2006,
7. Based on exclusive use of respective LNG ship size und power plant type for defiveries (o ARS LNG Terming] (does not represent assumed mix of ship s and power plimts on annugl basis).
#. Bodler exhaust volume rate caicuinted fom fuef consianption and 5% excess air, assuming i of 2 boifers operating af purt Ioad for all sotivitics wihile ship is at berth. Dicsel engine exbaust velume estimated
on 6300 offgat diesel consumed. Dual-firel engine exfunsy volume rate estimated based on 6.9 cfayBHp.
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TABLE 9A-8: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS
Sparrows Peint LNG Terminal
LNG Terminal Stationary Source Emissions Summary

Potential Emissions (tons/year
0 Fire Emergency _ Major
Hot Water | Fire Pump |Pumps (Salt] Standby |Stack Vent[ LNG Ship | Total LNG | Source
Pallutant Heaters  |(Fresh Water)] Water) Generator Heater | Offloading| Terminal | Threshold
NOX 18.1 0.1 1.6 1.3 0.0007 11.84 32.9 25
CO 349 0.009 0.1 0.1 0.003 1.8 37.0 100
VOC 18.9 0.002 .03 0.03 0.003 0.30 19.3 25
PM-10 34.2 0.002 0.009 0.007 0.001 0.393 34.6 100
SOX 0.5 0.000 0.00 0.00 0.001 3.05 3.6 100
INH3 10.0 0.004 0.003 0.01 0.0004 0.13 10.1
POM/PAH 4.0E-04 1.3E-03 2.3B-07 1.6E-07 1.2E-08 1.7B-06 4.2E-04 10
1,1,1-Trichloroethane
Acctaldehyde 6.0E-05 2.26-05 1.6E-05 9.8E-05 10
Acrolem, 7.3E-06 7.0E-06 4.98-06 1.9E-05 10
Antimony
Benzenc 9.5E-03 7.3E-05 6.8H-04 4.8E-04 2.9E-07 1.5E-03 1.2E-02 10
1,3-Butadiene 3.1E-C6 3.1E-06 10
Dichlorcbenzene 5.4E-03 1.7E-07 1.7E-05 5.5E-03 10
Ethylbenzene
Formaldehyde 3 4E-01 9.3E.03 7.0H-05 4.9E-05 1.0E-05 1.2E-03 3.45.01 _ 10
Hexane 8.2E+00 2.5B-G4 2.5B-02 8.2E+00 10
Naphthalene 2.8E-03 6.7E-06 1.1E-04 8.0E-05 8.4E-08 2.5E-04 3.2E-03 10
Toluene 1.5E-02 3.2E-05 2.5E-04 1.7E-04 4.76-07 5.7E-04 1.6E-02 10
Xylene 2.2E-05 1.7E-04 1.2E-04 3.6E-04 6.7E-04 10
Arsenic 9. 1E-04 2.8E-08 2 8E-06 9. 1E-04 10
Beryllium 5.4E-05 1.7E-09 1.7E-07 5.5E-05 10
Cadmiom 5.0E-03 1.58-07 1.5E-05 5.0E-03 10
Chrominm 6.3E-03 1.9E-07 2.0E-03 6.4E-03 10
Caobalt 3.8E-04 1.2E-08 1.2E-06 3.8E-04 10
Lead 2.38-03 6.98-08 2.7E-05 2.3E-03 10
Muanganese 1.7E-03 5.2E-08 5.3E-06 1.7E-03 10
Mercury 1.2E-03 3.6E-08 3.7E-06 1.2E-03 10
Nickel 9.5E-03 2.98-07 3.0E-05 9.5E-03 10
Selenium 1.1E-04 3.3E-09 3 4E-07 1.1E-04 10
Total HAPs 8.6 25
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TABLE 9A-9: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS
Sparrows Point LNG Terminal

LNG Tanker Ship Unloading Operations - Ship Boiler Exhaust Volume Calculation

TYPICAL GAS VOLUME CALCULATION, 100% LOAD - Heavy Oil Fired Boiler

Total ship power 40,000 hp (output)
NO. of boilers 2
ea. Boiler heat input 169.8 MMBtw/hr (based on 30% steam eycle efficiency, 2546.4 Bto/hp-hr)
Fuel Data ; NO. 6 Fuel 01l
HHYV Consumption = 16%9.8 MMBtu/hr
Fuel Consumption = 1698 MMBtuhr/ 0.01864 MMBtu/ih= 5107.30 1b/hr
Excess Air= 15 %
Relative Humidity = 60 %
Stack Exhaust Temp. = 350 deg ¥
02 (Ib/hr) H20(b/hr) CO2 (Ib/hr}
Fuel Composition Wt. %4 lb/by Consumed Produced Produced
C 85.7 7805.0 -20813.2 0.0 28618.2
H2 1.5 056.3 -7654.1 8606.4 3.0
96.24 8761.2 -28463.3 8606.4 28618.2
Exhaust Composilion
From Fuel From Air Total
Component Combustion /hr b/hr Wt % Moles/hr Vol. %
Q2 -28463.33619 32732.83662 4269.5 2.85 133.42 2.60
H20 860639485 8606.4 5.74 477.87 .31
CO2 28618.16023 28618.2 19.09 650.26 12.67
NZ 108398.1557 108398.2 72.32 3869.98 75.42
Ar 0.0 0.00 4.00 0.00
8761.218884  141130.9924 149892.2112 100.00 5131.53 100.00
Total BExhaust Vol Rate = 5131.534967 moles/tir x 385.3 cu.ft./mole / 60min/lr = 32053 sefm

20884 dscfim
50553 acfin
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TABLE 9A-10: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS

Sparrows Point LNG Terminal
LNG Tanker Ship Unloading Operations - Ship Boiler Exhaust Volume Caleulations

TYPICAL GAS VOLUME CALCULATION, 100% LOAD - Natural Gas Fired Boiler

Total ship power 44,000 hp {output)
NO. of boilers 2
ea. Boiler heat input

Fuel Data :

Natural Gas

HEV Consumption = 169.760 MMBtu/hr

169.8 MMBtu/hr (based on 30% steam cycle efficiency, 2546.4 Btu/hp-hr}

Fuel Consunyption = 169.760 MMBt/hr/ 0.02331 MMBtu/lhs= T282.71 Ib/br
Excess Air= 15 %
Relative Humidity = &0 %
Exhaust Temperatue = 350 deg. F
Q2 (Ib/hr) H2O(Ib/hr} CO2 (b/hy)
Fuel Composition Wt % Ib/hr Consumed Produced Produced
C 7532 54853 -14627.6 0.0 201129
H2 24.68 1797.4 -1437%.0 161764 0.0
L00.00 72827 -29004.6 16176.4 201129
Exhaust Composition
From Fuel From Air Total
Component Combustion T/ v/hr Wt % Moles/hr . Vol. %
02 -26006.55352  33357.53655 4351.0 2.88 13597 2.30
H20 16176.3583 16176.4 16.71 89819 16.53
Coz 20112.9065] 201129 1331 457.01 8.41
N2 110466.9138 110466.9 73.11 3943.84 72.56
Ar 0.0 0.00 0.00 0.00
7282711283 1438244504 1511071617 100.00 5435.00 100.00

Total Exhaust Vol. Rate = 5435.001853 moles/hr x 385 3cu.ft./mole / 60min/hr =

RRY Appendix 9A-1 + 9B_1-02-07[1] xls STKVLGAS-gas ship boller 1/5/2007
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TABLE 94-11: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS
Sparrows Point LNG Terminai

LNG Tairker $hip Hoteling and 'Pransit Operations Emissions Within Safety & Security Zong'

ASSUMPTIONS:

RRS Appandix BA-1 + 9B_1-02-07[1].xls Hateling 1/5/2007

217,000 m' LNG Carrier Capueity 24,000 nd' LNG Carrier Capacity
217,000 nf' LNG Carvier Capacity 125,000 m' LNG Carrter Capacily  {Auxiliary Engine (Dicsek-Flectric) Powered]  Auxiliary Engine (Diesel-Electric)
Steam Turbine Power Plant Steam Turbine Povwer Plant Pumnps Powered Pumas
arme - Marine Resedual Marine Maring ] Marie |
Foel Resicual Oi Dicsel Oil | Natoral Gasp Residual O Diesed Ol | Natural Gas Oil Diesed Oif | Marine Gas Oif Residoal 94 Dicsel 04l | Gas 0l
MO of ship calis assumed o
poteniial emissiens and
modeding purgoses 25 130 20 3 i
Srlfur content, % wt, 2.7 i3 2.7 1.5 2.7 1.3 0.5 2.7 i.5 ()
LNG plavt eapacity, BICEy) 347.5 3475 547.5 5475 3475 547.5 3475 5475 347.5 3413 3475 3475
LMNG unloading rate, iy 12,000 12,068 12,000 12.000 12,600 12,000 12,600 12,000 12,000 12,000 12.000 12,000
{NO. of amnuel shinsivr 123 123 123 233 218 215 123 123 123 215 215 213
Total powes reguivenent for
1]10tclinﬁ=. KW 2000 2000 2000 2600 2000 2000 20006 2000 2000 000 2000 2000
Boiler MMBm/n input for
hoteling 24.4 24.4 24.4 4.4 244 24.4 e o - -
Bt 146,000 == 154,225 140,000 e 154,225 140,000 - 154,225 140,000 ===
Biw/CF nat, pas == 1,000 == e 1,600 - — £.000 e - 3,000
Total prapidsion power, Bhp
Gulput 40,000 40,000 40,000 40,000 40,000 A0, 000 40,000 40,000 40,000 40,000 40,000 40,600
NO. of propulsion
bailersiengines 2 2 2 2 2 2 2 2 2 2 a 2
Auxitiney Engine Rajed
Power, kW N/A NiA NiA A NAA NiA 3,050 3.750 4,750 3,750 .730 3,750
Operating Load for |
boilerienging due to hotelind 0,33 0.13 0.13 013 G.13 0,13 0.53 0.53 .53 .53 L] 033
Hours heteling per ship call & o 8 2 12 12 G g G 12 2 12
Aunuzl sperating haurg’ 73R 138 738 Z.580 1580 2,530 T3% 758 738 2,580 2,380 3,380
gaifir oll, }untt while hoteling]
{112 hrgvp ) 1581 174.2 — 158.1 1742 -—- - o o e —
eaihr oil, T it whitle hoteling]
{24 bravg) 8.5 43.6 o 7.1 871 —- - ol - - - -
Tg_‘i‘yr oil, total hoteling 116,704.6 128.562.6 o 407,991.7 449 446.5 o - o - o - o
CFr Nat. Gas, [ Baider whited
hoteling (1 - 12 by ave,) = - 24.389 - - 24,380 == —- - e o —=
CFAw Mot Gas, 1 Bedler while]
hateling {24-hr ave,) - - £,007 - -— 12,194 e - — o - e
v N, Gias, totad hotelingg — o 17,598 766 -—- - - —- -—- — -
Stiack Ter,, deg, ¥ 350 350 250 350 50 200 00 800 960 D 80O
Stack Temp,, dey. K 450 ASD 450 450 450 753 135 700 753 783 700
Exbanst rie, ACFM 0,772 6,779 7,180 6,779 671 2,804 10,802 18,506 9,506 (0,547 18,506
3.20 3.20 3139 3.20 3.20 4.63 510 8,74 463 510 8.74 J
131 {33 P31 i3f B3l 13t 133 133 i3] i3l i
40.0 4.0 40.0 404 48,0 40.0 40.0 40.0 0.0 40.0 400
53 5.5 8.3 5.5 53 .0 2.0 2.8 2.0 2.0 2.0
k diatneter, i 1.7 1.7 1.7 17 1.7 0.6 0.6 0.6 0.6 0.6 0.6
Stack exit veloeity, fifs 4.8 4.8 5.0 4.8 4.8 3240 573 8.2 A2.0 57.1 58,2
Stack esit velociy, mis 1.4 54 1.5 L. i4 {35.9 17.5 29.9 15.9 [ 256.9
Maring Residual Oil-Fired Steam Boiler Emissions - One Boiler
Emission | Tmission 217,000 rd' Shin (b} 125,000 m' Ship /hry
Facetor Faotor Emisstan Factor
Pallutant 11000 gal’ | IbMMBey | 1-12 o ivg. | 24-br avg. [annwal svp.] 1-12 by sve, | 24-hr ave. faonual avy. Susree
TSPk 280 18 4.43 1il 0.37 4.43 1.34 AP-42 T 1.2-1
PM-10 28.0 018 443 1t 0.37 1.2} AP-A42 T 1.3-1
S0 4219 2.5 67,03 1676 5.63 1974 APA2T 1341
NOX 47 .30 LES 0.63 249 AP-42T |31
WO 670 4065 .03 .08 0.035 AP42 T 1.3-3
{0 5 003 .07 0.23 AP-43F 1.3-1
N3 0.8 4.01 401 .04 3
oz 24,400 158 325 136 AP-42TE3-12
Pl 20308 73E-05 | AP-42 T 1311
POMIPAR LT3E-08 O.65E-05 AP-42 T[3.8
1, b1 -Trichloroetane 3B AR
Henwene 3.3BE-05 9.97E-06 AP-42
Erhvlbenzene 101503 2.00E-06 AP-42 7139
Forutklehyde S.65E-03 AP-42TL3-8
Niphithalene AP-42T11.3-5
‘Tolgene AP-42 T1 39
Nylene AP-42 T53-9
Atitimony 8.308-04 AB-A42TT.3-11
Argenic 2.00E-0d APAIT13-11
i A AUE-D0S AP-42 if
{Cadminm 6.29E-05 AP-42 T4 3-11
Chromivy k AP-A7 T
| BOOFE-05 AP-42 TL3-11
2L1E-05 AP-42 T1.3-31
Manpinese 4.00B-45 AP-A2 T[3-11
Mescuty 1.51E-ity AP-47 TH3-]
Mickel 1L13E-05 a.68E-03 APA2 TH3-11
Selenium 7. 10E-00 S.40F-115 AP=42 T1.3-1}




Marine Distillate Oil-Fired Sicam Boiler Emissions - One Boiler

Ensission | Baission 217,000 1’ Ship () 125,000 1 Ship {/hy)

Factor Factor Ewmission Factor
Tollutant /1000 gat’ | sh/MMBe §3-12 B aved 2d-heave |asnual svgd 3412 be ave, | 240 avg. {annuzal avg. Source
TSP P70 .12 .69 67 6.21 2,64 .34 L] APA2T1.2-1
PM-10 1.0 012 2.08 (.67 .23 2.69 1.4 0.7% AF42T13-1
503, 2333 1.68 37.24 231 3.8 3024 15,62 10,97 AP-42T 13-4
NOX 47 .34 .43 1.80 063 7.43 X3 219 AP42 T 13-1
VOC 0.75 0.605 0.12 .03 (.01 0.12 .00 £.035 AP42T1.3-2
0 Bl .04 0,79 0,20 007 0.79 G4 023 AP-42 T 131
NH 0.8 .01 013 0.03 .01 013 €06 0.0 5
2 25.000 179 3.953 G988 333 3 1977 AP-42 T §3-12
Fly 239E-04 3.97E-08 2.01E-038 2. 30E-04 1. 19E-04 APALT 1311
POMPAR 2 O6E-04 3 14E-05
L - Tachloroefhane 373605 K AP-42 T1.3-0
Hehzene 3.38E-03 AP4Z T

Thvibenzent
Formuldelvde

APA2 T
AP4Z 1138

apththalene 2.93E-03 AP-42 TL36
Toluene 3.908-04
| Xvlene -6
Aoy 4, 15E-04
1.04E-04
22080

Cadnium

6. 249505

[Clirorniun & 04006 b A4E-(
Caobalt 4.30E-05 0.538.04
Lead 2 39E04
Muanganese
Mereny 4 447E-06
i'u\?:c?el O.0AE-64 | 1 TAE-02 1 33403
Seletiium AKREO6 | tORE-GA | 3OE-05 AP42 TLA-1]
Natural Gas Fired Steam Boiler Emissions - One Boiler
217,000 ¢ Ship (Ibilary 125,000 wt Ship (B
Emission | Emdssion
Factor Facter Emission Factor
Pallutant I MMSCE' | B/MMBig | 1-12 Brave.: M-hyavg, januuval svg.] 3-12 by avg, | 240 avp. |annosl avp. Source
TaP 1o 06.001% 6,03 0.27 o0 .05 0.02 0.491 AP-42 T 1,42
PM-10 io 0.0H9 0.05 01 .00 Q.0460 4.02 0014 AP-42 T 142
S0 0.6 13,0006 0.013 .00 (.00 0015 0.007 {004 AP-42 T 147
NEEY 284 (.28 .83 i 838 #.83 341 2041 AP-d2 T {44
VO 5.3 Q0053 013 G.03 .6 087 0.040 AP43T 142
Co 84 0.084 2,05 831 617 102 0,603 AP-A2 T 1.4-1
NHE 0.0032 0,08 .03 13.04 .03 3
car 2926.03 TAL.66 AP-42 1 1.4
b A.05E-08 . AP-42 T 1.4-2
POMPAH SIBEAQT 2. AP-42 T1.4-3
Benceng 1.28E-03 3 AP42 T1.4-3
Bichlovobenzene LAZE-O6 2 AP-42 T1.4.3
Formaldehyde 43TE-04 1. AP-42 T d-3
Hexane 1Iop-o2 4. AP-42 T1.4-3
[Maphthateng . T2E-06 4 AP-42 7143
Toluene 2,07E-0% 8. AP-42 'Tf4-3
L22E-00 4. APAT T AL
7.32E-08 2.9 AP-42 Th.d-4
Cadmium 6. 71806 2. AP-42 T1.4-4
{ hremimy B.54E-06 3. AP-47 T1.4-4
Cobugt 5. 12E-07 2 AP-42 T1 44
Leied A 05E-06 1 AP-437 TEA-2
A unpanese 23IE-06 8.2 APA2 T1.4-4
ereuy 1906 AP-42 T1.4-4
Nickef AP-2Z Th4-4
Selesiuny i AP-4D TI.4-4
Residual Gil-Fired MSD Auxiliary Engine @missions - Gne Engine
Emission Enission 217,000 m Ship (/hry 125800 m' Ship (b/he)
Factor Factor
FlWh B MMB Enmission Factor
Pollutant outout finputy  13-12 hravgt 24-hrave. fannualavg] 1-12 he avg | 24-hreoave. [ansual ave. Source
Tap i 488 122 .41 4,89 .45 144 EFASCE
PM-10 il 4.89 1.22 041 .89 2.45 1441 EPANCE
S0y 1Ll 48,94 12,34 412 48.94 .47 1441 EPA/ICH
NOX 14.7 54.81 {6.20 546 64.31 1241 EPAJICT
VO 2.4 176 .44 015 176 0.8% EPA/CHE
00 1.1 483 124 41 4.85 2.43 GPA/ICE
NI .62 a.16 0.053 03L 5
Oz 3130 02 AP-42 T3.4-1
b 205E-04 132505 AP-42 T{.3-11
POMP AT + 8BE-06 LIOE-DG AR-42 A 4.4
Acetaldelyde 4.78E-04 [OSE-G4 AP-AI T 43
Acrolein 3ATE-08
Renzene
Foraldehyde
| Minhihaleng
Toluene 5
Axvlene 2.80E-03 AP-42 T3A4-3
Lead i ORE-05 1.57E-04 4.6215E-051 AP-42 T1.3-17

RRE Appendix 8A-1 + BB 1-02-071].xs Hoteling 1/5/2007



Marine Dieset Oih-Fired MED Auxiliary Engine Emissions - Onp Em
Lmission [ Emission 217,000 o’ Ship (b 125,000 15 Ship (1b/hr)
Factor Factar
2/kWh N:AMBin Ewission Factor
Pollutant suipat (mput)  J1-12 hravit 2d-hrave. |anmeal avg] 1-12 Broavg. | 24-hr avg. |annsal avg. Souree
TSP 71 343 0.78 028 0.52 Tﬁl’ﬂl( T
071 3.13 (.78 Q.26 0,522 EPAICE
6.2 2716 679 220 5.60 EFAACE?
13,9 6124 15,33 310 15,05 EPAJICE
4 L7 (44 0,13 0.52 FPAICE
1.1 4.83 i3 At 1.43 TRAICE
(109 17 0,838 )
2397 500 AP-43 T34
1.57E-04 3.92E-05 APALTLA-L]
POMIPAR 3.73F-06
Acetaldehyde 3.661:-04
Acrofein LI4E-04 RN ha
Benzene 9.50E-(M
Formgldeliyde YHGE-05
Naphthalene LSO -0
Foluene 344E-04
Hylene : ¥
Lead F32E-05 1.571:-04 P 4.0215E-05) AF-42 TTI 41
Marine Gas Oil-Fired MSD Auxilinry Engine Faissi - One Mine
Facter Factor 217,000 3 Ship (ib/hr) 125000 erﬁ!}jp k)
aiWn /AN tu Emission Factor
Pollutant ulnut (input) _{1-12 br avg| 24-hr avg, fannual aved 1412 hre avg, | 24-0r wvg. | annual ave, Sonrce
5P 0.38 1.08 .42 014 IRk R .49 2
PM-10 038 168 0,42 0,14 1.68 084 0453
S0 2.1 .04 0,76 9,014 4.52
NOX 3.9 £1.29 5,16 41,29 a4
VO 0.4 L76 013 176 (.88
O il 483 (h41 4.8 2.43
N3 0047 0$.69 2058 5 034 ;
(02 15D 1598 795 AP42 13.4-1
Iy LOSE-05 ¥ 1357804 AP-4) T{3-13
POMPAH 2.37E-07 3. TIE-O6 AP-42 T3 4.4
Acetaldehyde 2. AP-43 343
Acrolein AP-dTT142
Benzene AP-42 T3.4-3
Formaldelyde AP-97 T3.4-3
Maphthglene APA2 T3 4-4
Totuene . . AP-42 T3.4-3
Kvlete FIIE-D4 8.26E-04 AP-42 73 4.3
Coand L OER-08 THEDS | 133has TET158.05] AP TLa11
Emissions (Ibs/ship call) ¢
217,000 o' LNG Carrier Capacity 125,600 pi' LNG Carvier Capacity Anguai
209,000 m' LNG Carrier Capacity 125,008 1t LNG Cavrter Capacity | Ausitiary Engine (Diescl-Eleetric) Powered]  Auxiliney Engine (Diesel-Electiic) [ Emissions Based)
Steam Furhine Power Piant Steam Turbine Power Plant Pumps Posvered o1 Ship Call
Arine Mt Hesilual Marine Marine Assumnptions
Pollutant Residual Ol Diesel 041 | Naturnl Gas Restdnal Oill Diesel Ovt | Natural Gas {831 Diesel Ol Residual OF Gas il {IPY}
5P 20,60 16,13 023 3020 32,27 850 20.37 L8.78 2011 .25
PM-E0 20.60 1613 .28 33.20 7.2 0.56 2937 1878 20,11 &
S50 402,20 22345 .09 B4 T 446,89 D18 293.65 162.90 108.47 1.78
NCIX 44,59 44,39 40,97 5. 1% §0.149 813 388,89 367.72 135.45 1044
VOO 672 0.72 G.80 1.44 I.44 Fol 1658 1438 2116 .25
GO 4.74 4.74 i3.29 044 548 24.38 2910 29.10 S8 .2 35.26 232
SLE] 070 0247 152 1352 G.94 374 4.12 748 224 012
0 17,560 46,302 35,430 14,384 §4.384 28,768 16,179 2,670
Ph 7.32E-05 2.87E-03 1.46E-04 0.42E-04 0.42E-04 LARE-03 1. 88E-( 1 8BE-03 2.22E-0%
POMPAH 129E-05 2.58E-Q8 224F-08 | 2.24E-05 S ARE 03 | AAREAS 2.125-06
1.1.1-Frichioroefhume
Hevzens 203804 3 07E-04 " G.15E-0d 670002 | 675002 6,760 1LISE-D) 1,35E-01 13580 8. B9E-04
Dichlorobenzene L76E-D4 3.31E-04 2.50E-05
Ethylbenzene LOFE-DS L2IE-04 121804
Formaldelyde 5.79E-02 1. 10E-01 L i6E-0] G BSE-03 6.88E-02 684803 L.3gE-02 1.3RE-02 13802
Elexane
Naiphthaiene 1.07E-03 P00 227802 2.27E02
Totiene 4. 98E-04 4. 9GE-G2 4. 90E-02
Aylene 1.68E-01 33TE-02 3 37602
Antimony
A rsenic 2.93E-05
| Bendlivem }.76k-00
Cadraium §.61EDE
Chronsiym 2.05E-04
Cabalt §23E-08
Lead T.32E-85 1 AGE-04 242E-04 9.42E-04 S.438-04 LESE-03 LBBE-03 LESE-03
Manganese 111E-04
Werenry
Nickel 8.02E-02 55504
Selentian 6,48E-04 3S1E-06 7.02E-06

B Wit U800 Security & Safety Zone, ENG ships are asswmed not to be using siip power for propiision (1.e., entirely under tug power). However hotlers/engines are in standlyy mode and total 16ad 15 same|as for
hoteling operation white ship is at berth and during USCG inspections, LNG ship transit emissions within the Safety & Security Zone were not modeled to avoid double-consting of emissions (e.g., modeling
conservatively ussumes 1 ship offloading and T ship hoteling at the saue time),

1. Based o ship information provided by ARS, 2000 kW needed for pump power ¢ (0.23 stear eyele efficlency factor for thermal hieat input to electrical power output) x 341 4.4 BuvkW-ir = 24.4 MMEtwhy tjual
fuel heat input. Assumes 1 boiler operating.

2. Approximate operating fowd fraction of [ boiler or enpine capacity - used for purposes of estimating renlistic total exhiust volume rate and stack veleetty for modcking purposes. For steam botter power plast case,
asswmes | of 2 boilers is operating to provide total power needs while ship is a berth. For awxiliary engine power cases, assumes | engine provides all suxiliary power needs while at berth for LNG pumiping and
hoiedling. Awxiliary power needs for hotelting based on 2,600 %W, based on informution cbtained from Tables -4 wnd 2-7 of [CF Finat Report prepared for EPA, "Current Methiodologies and Best Practices in
Preparing Port Emission Inventories”, January 5, 2006,

3. Based on mumber of shap calls/yr x s hotelling operation/ship call, assuming exclusive use of respective ship sze and power plant fype. Dovs not vepresent assumed mix of ship sizes and power ptants on annual
Tt
4. Pmission factors based on EPA AP-42, Seciion 1.3 {No. 6 residual fuel 0if} and Section 1.4 (nat, gas combustion). TSP and PM- L0 cmissions ar tota filterable particulabe matier and asstmed fo all be fess than 10
nierons, PM-2.5 is conservatively estimated as 108% of PM-10 emissions.

5. HPA Ewdssion Inventory Improvement Program, “Estimating Arnmonia Bunissions from Anthrapogenic Nonagricultural Sources - Drait Finad Report™, April 2004,

6. Hased on emission factars for auxiliary engines in Table 2-10 oF ICF Final Report prepared for BPA, "Cirrent Methodologies and Best Practices in Preparing Port Enission hiventories", Jansary 5, 2006,

7. Based on exclusive use of respective LNG ship size and power plant type for deliveries to ABS LNG Tenminal {does not represent assuimed mix of ship sizes and power plants en annua! basish,

Efi(vilcr exhaust volume rate eajeulated from el o plion and 15% exeess air, assuming 1 of 2 boilers operating . past foad for all activitios while ship is i berth, Diese] engine exhaust volume estimated based
o

n 6300 cffgal desel consumed. Dhual-fuel engine exhunst volune rate estimated based on 6.9 eft/BHp.

REG Appendix A1 + 9B_1-02-07[11.xls Hoteling 1/5/2067



TABLE 9A-12: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS

Sparrows Point LNG Ferminal
Assist Tug Emissions

Seenario

Type of engine (propulsion and
AN

Tug propulsion engine rating, kW
ed. ’1"..1;53

Aux. power rating, kW'

Total power, kW

Number of tugs working

Warking time per NG ship cali,
firs.

Fdting time per LNG ship cali, hrs.

Pawer factor - working
Power factor - idling

LNG ship calls per vear
Fuoel Br/gad

Stack Heiphs, §

Stack diameter, .

Exhanst vohmne rate, ACFM
Stack Temp., deg. ¥

Exhaust velocity, ft's

Assisting LNG
Ship
Teansit/Berthing

Within Safety & Duting LNG
Ship Transi
Qutside $57,

Security Zone
(552

MID

1532

82
i6id

2
12
4.6
0.1
180
140,000
33
L5
5,230
900
49

Assisting

MSD

1532
82
Ial4
2

0
0.6
0.1
186G

144,000
35
13

5,236
900
49

Assist Tugs Within S8Z - Marine Diesel Oil-Fired MSD Engine Emissions

Einission Bach Assist Tug (ibthr)
Emission Factor
Factor g/kWE | [y/MMBtu Total TPY | Emission Factor

Pollutant outimtz finput) 1-hrave, | 3-hravg. | 8-hr avg. a0 ave. | amenal ave g Tugs) Source
TSP 0.72 1.54 1.1 0.58 0.36 .18 2.35 EPASCE
PM-10 8.72 154 1.1} 0.58 £.36 .18 2.3% EPACTE
50, 0.21 045 .32 0.17 .41 0.05 0.69 EPA/CF
NOX 13.2 2518 20.35 10,57 .65 3.28 4312 EPA/ICT
VOU .5 1407 .77 .40 025 6.12 1.63 EPAJICF
[58)] il 2.35 i.70 .88 (.55 .27 3.39 LEAACE
INFI3 0.047 0.55 0.40 (.21 0,13 0.0065 (1.848 4

O 165 1933 1357 725 457 225 29640 AP-42 T3.4-1
Ph [.O8E-05 1.27E-04 G 15E-05 | 4.75E-05 2.59E-08 1 4TE-08 194E-04 AP-42 T13-11
POMPAH 237507 3.01E-06 218E-00 LI3E-06 351007 4.G1E-06 AP-42 T3.4-4
Acetaldehvde 205804 | 213564 111504 4 52104 AP-42 T3.4-3
Acrolein 9.24E-05 £.467E-05 3.46E-05 AP-42 T3.4.3
Bengene 9.10E-03 6.57E-03 341E-03 AP-42 T3.4-3
Fotmaidehyde Q25E-04 1 6.08E-04 | 34TE-04 AP-42T3.4-3
Naphthalene 132803 5.72E-04 AP-42 T3 4-4
Toltene 3.29E-03 1.24E-03 AP-42T3.4-3
Xylene 226003 8.45E-04 334804 AP-42T3.4.3

Assist Tugs During ENG Ship Transit Outside SSZ - Marine Diesel Oil-Fired MSD Engine Emissions
Emission E;:j:;zu Ench Assist Tug (3/hr)
Factor gkWh | 1yMMBm Fotal TPY | Eemission Factor

Polluztant outpul’ Ginnut) 1-bravg. | 3-hravg | 8-l avg. 24-hravg. | annual 2v8. | (A1l Tugs) Souce
TSP 0.-’.?2 1.54 1.34 0.74 0.42 .14 1.80 EPATCT
PM-10 .72 1.54 1.54 .74 .42 0.14 .80 EPAJICF
S()Xi 021 .43 0.45 .21 0.12 0.04 0.5 EPAACE
NOX §3.2 2818 28148 13.50 7.03 2.51 3207 EPAACE
VOO 4.5 1.07 1.07 .51 (.29 .10 1.25 EFAICE
CO 1.1 233 2.35 113 0,64 275 FPAICF
N3 0.047 553 .55 (.27 015 L6449 4

€02 1935 1935 ar7 524 2264 AP-42 T3.4-1
Ph 127504 L27E-04 | 607605 343505 148804 AP-42 T1.3-1%
POM/PAL 3,01E-06 301506 1 44F-06 8. 16807 AP-42 T3 4.4
Acelaldebyde 2.95E-04 2.95E-04 1.42§-04 300805 AP-42 T3.4-3
Acrolein 9.24E-05 9 24E-05 4.43E-03 1.08E-04 AP-42 T3.4-3
Benrene 910803 GA0E-03 1 436103 246703 1O0E-02 AP-£2 T3 4.3
Tonnaldehvde 7.80E-05 9.25E-04 0.25E-04 | 4.43FE-04 2.51E-04 1.O8E-03 AP-42 T3.4-3
Naphthalene 130E-04 1.52E-03 1.52E-03 7.30E-04 4. 13E-04 i TRE-03 AP-42 T3.4-4
Toluene 2.81E-04 3.29E-03 3.291-03 1.58E-03 RO2E-04 3.85E-03 AP-42 T3 4.3
Xylene 193504 2 260-03 226803 1.08E-03 6.13E-04 2.01E-G4 2.65}5.03 AP-42 T3.4.3

[1. Based on data for "Assist fug", Tabie 2-13 of ICF Finai Report prepared for EPA, "Current Methedologies and Sest Practices in Preparing
;Port Emission Inventories”, January 5, 2008.

suffur content limit wil be further reduced fo 0.0015%.
4. EPA Emission Inventory Improvement Program, "Estimating Ammonia Emissions from Anthropogenic Nonagrcufural Sources - Draft Final

|Report®, April 2004.

RR9 Appendix 8A-1 + 98_1-02-07[1]xds Tugs 1/5/2007

2. Calegory 2 harbor craft emission factors from Table 2-16 of ICF Final Report prepared for EPA, "Current Methodologies and Best Practices
in Preparing Port Emission Inventories”, January 5, 2006.
3. Based on 0.05% diesel sulfur content required by 40 CFR 80, Subpart 1, beginning June 1, 2007, Beginning, June 1, 2012, the appiicable




TABLE 94-13: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS

Sparrows Point LNG Terminal
Secarity and Escort Boat Emissions

Within Safety &
Security Zone

Scenario (SSZ)
Giasoling
Type of engine fpropulsion and Outboard
aux.} Engines
Total propulsion engine rating,
KW ca. Boat’ 2983
Aux. power rating, KW'
Total power, kW 2983
Number of boats working 2
Working time per LNG ship call,
hirs. i
Iditng tkme per NG ship call,
hrs, 12
Power factor - working 06
Pawer factor - idling 0.2
LING ship calls per year 180
Fuel Btu/gal 136,600
Stack Height, ft 4]
Stack dinmeter, fi. 0.25
Exhaust vohume rate, ACEM 8495
Stack Temm., deg. F 500
Exhaust velocity, fifs 338

During LNG

Ship Transit

Outside S8Z
CGasoline
Outboard
Engines

2083

2982
2

10

2
08
0.2
130

136,000
0
0.23
1,327
900
4350

Security and Escort Boats Within 887, - Gasoline Qutboard Engines Einissions

Fmission Eacl Boat (Jb/br)
Emission Factor

Facter g/kWh § 1y/MMBitu ‘Total TPY| Emission Factor
Pollutant outpat’ (input) 1-hravg, | 3-hr avg. | 8-hravg, 24-hr avg. | aonual avg, (All Boats) Source
TSP 0.060 0.02 0.01 .01 0.8 003 0.04 EPA/NONROAD
PR 10 {3.060 3,02 0.0 101 (Xt 0.003 0.04 EPA/NONROAD
SOy 0.021 001 0,040 0.00 0.00 0.001 .01 EPANONROAD
NOX 5820 2.30 1.28 .96 .83 3.27 3.38 EPA/MNONROAD
VOU 3.330 .39 0.77 0.58 .50 0.17 217 EPA/NONROAD
Co 120,310 4747 26,17 1978 17.14 .04 74.05 EPA/NONROAD
NH3 .00 0.00 .00 {3100 0.000 0,000
02 0 f 0 O 0 0
Pb GOGEHO0 | 000800 | O.00EHG0 0.00E+00 GO0E--00 | 0.00E+G0
POMPAN GO0ED0 | 0.00E+00 | 0.00B+00 0.00F+080 Q005460 0008400
Acetaldehyde GO0E-H00 | 0.00E+00 | 0.00E-+00 0.001-+H00 0.001+00 0.00E+G0
Acrolein GODEHOG | 0008400 | D.00E+0D .00 -0 Q00500 0.00 i
Benzene {(LOCE+00 | 0.00E+4G0 | 0.00E-+-00 30000 i (L OUE+00
Formaldehyde ¥ GO00E+H00" | 0.00E+00 0.O0E-00 $.O0E+0G
MNaphthalene O.00E400 | 0.00EH00 | O00FE+00 OO0EA400 - GOOE+)
Toluene QODE+00 | 0,00E+00 | 0.00E+00 G.00EO0 0.00E+08 | 0.00E400
Xylenc 0.00E-+00 | 0.00E1H00 | 0.00E+00 (LOGEF0 0.00E400 | 0.00E+00

Security and Escort Boats During LNG Ship Transit Qutside SSZ - Gasoline Outboard Engines Emissions
Emissi .
Emission o Each Boat (Ib/hr)

Factor g/kWh | 1/MMBen Total TPY| Emission Factor
Poblutant sutput’ (nputy | $-hravg | 3-hrave, | 8-hrave. | 24-hrave | snnnakave. | (Al Tugs) Souree
TSP 0.060 .03 0.03 (.03 0.02 0.01 0.08 EPA/MNONROAD
PM-10 (.060 {1.G3 0.03 .03 Q.02 001 (.08 EPA/NONROAD
SOXR 0.021 801 .01 .01 .04 0.00 0.03 EPA/MNONROAD
NOX 5820 3.06 1.06 3.06 P72 0.57 744 EPA/NONRGAD
VOO 3,530 186 1.86 1.86 t.04 (.34 4.31 EPANONRCAD
CO 120,314 63.2¢ 63.29 6329 33.40 11.70 153,80 EPA/MNONROAD
NH2 £L.00 .08} .00 0.00 0.000 (0.008
02 0 0 a ] 0 0
H 0. O0E+0D | 0.00EH00 | Q00800 0.00E+00 QOOEA00 | 0.008+00
POM/PAIL O.00E-+00 & 0. 00E+00 0.00E+00 G.00E-+00 | 0.00E+00
Acetaldehyde 0.08E+00 (L.0GE+00 0.008-+H0G QO0E--00 | 0.00E-H00
Acrolein GUDEA00 | GLODEA00 | 0.008+00 0.00E+00 0.00E+00 | 0.008+00
Benzene 0.00E+00 | 0.00FE+00 | 0.00E+H0) 0.00E+00 0.00E-+H0 0.00EA00
Formaldehyde GU0EO0 | 0.00E+-00 | 0.001+00 0.00L+(0 0.008E 400 2.00E4+00
Naplithalene 0.00E400 | 0.005+00 1 0.00E+00 0.00E+00 0006400 | 000800
Toluene 000E+K) | 0.0084-60 | 0.00E-+00 O.00E-+00 QLOGE+G0 0.00EA+00
Xylene QO0E-C0 | 0.0014H00 | 0.008+00 0008400 Q.00E-08 | 0.08E+G0

EF’N420~R~05@19, Dec. 2005).

1. Based on two 200 hp outboard engines x 0.7457 KW/hp
2. Emission factors from EPA NONROAD modeal emission factors for gasoline-fusled 4-stroke direct injection outhoard marine engine
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TABLE 9A-14: EMISSIONS CALCULATIONS - LNG TERMINAL OFERATING TMISSIONS
Sparrvws Paint LNG Terminat
LIV Tanker St Yeausit Endvsions Qutxide Safety & Security Zone i MD aid VA Waters

V&S
sing, lap 0,600 4,080
it power i, W 19,538 20,828
£ It 10
R 0.8
LR R0
i Eevelapment of Mmxianan sad Anwaal Camposite Emission Factors Based on Assuraed Mix of LNG Ship Proputsion
Svenm Turbire Power Plant
Warmee | Wwtaral | Hestdom
Furl Tesidiund OH <k Ol [ Qit
TRT7. 57 shap Calls sasn Ter
ot eomnssiong and B Mauxhnam
priqnses 5 137 ] 28 Emission
Sullier Goaront, 7 o, 37 [E 5 (K 5 Foetor Pactor
Erslssion Fuctors, gkW-=hr ontout
B it 0L prki L0l 025
(BN [ il T 1y
it 930 GA03 &1 L5210
N 135 130 (35
IRER LAY 03 4.4y 11,417
el 040 1.4 I
2 01 0l
Iz Bl i 54172 K H
n 173 3 S0 3 ST
ISR 3 fipli-0s 4 A8E-07 #4707 [ %3
11 I rivhlosoetiane BAGEAM:
Benzcone NG E03 | sk
ichlosabonzene G GAEtHG

e
Fionntdebvde

S35E-04 1 2H0E.0D4 E 340504 2601504
SAGE01

630004

Andrwmy
YEIN

23804
593308

356305

2 105
b AAE -0

LNG Tanker Ship Transit Emissions - Maryland Waters
i Ench 1LNG Tavker Ship by

Emission | Amnsd Avy,

Fastor Eunission
whWh Fuetor Foual TPY (Al
Pothtant it W Ebrave. | 3-hrove boS-dravg | 2d-hrave, | oanaoet svy. Shinst
] 103 n.2s S2A0 ERET] L350 542
[tha-11 .28 EER T 5280 5189 EXE]
e, R HEED LEET 5147
N 1.1% 731,23
NER 0l 2304
T E) S7M7
Ik 0%
iz 042 441
il L BRE-NS LAN:NE
PALPATE v G fed
1 el eeibane 445 RN NEEDIY
Tinzeny 1ASL-01 514
1 udsheneng 304
Faliyllenzene 3.30%i404

e Ll

Jaul-iy

At
EEE]
249503 1

Suieniun

§2BE-3

LNG Tanker Ship Transit Emissions ginia Waters

Masimuam Harh LNG Tunkes Sy b/t
Ehoission | Annnt Avy,
Pactor LGmission
ailcWh Fuctr Totst TPY (Al
Prdhiiante et /W Vebravg, | 3-deuvg, § 8diveva | 245 ave | oo avi
TRl i.01 228G 204 Tan
[ Lol [T 2304 s
et 35,00 TR 30 33338
O, T30 30818
WOne At

iy

L4340

PR

3 641404

T AL F A
L1 Toehionasthme 1 284008
Blenacin AR a4 PRI
2 4 i 145104 H33F-0%

2 kil LNSELG

2 1010

L AL

Mg et

£ Aautinowy

B

LIt

i liism
Cinlniiznm

FRENEE e

RRS Appendix SA-1 + 9B_1-02-07(1).xs LNG snip fransit 1/5/2007




TABLE 9A-15: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS
Sparrews Point LNG Terminal

Summary of Marine Vessel Emissions from LNG Ship Transit, Tug Boats and Security Boats

Total Emissions, TPY

Totat Marine
ENG Ship | Assit Tug | Security and | LNG Ship Vessel

Pollutant Hoteling Boats Escort Boats |  Transit Emissions
NOX 16.44 76.09 17.02 790.73 888.28
CO 2.12 6.34 22785 105.89 342.20
VOC {as CH4) 0.25 2.88 65.69 2045 3027
SOX 1.78 1.21 0.04 538.49 341.51
PM-10/PM-2.5 (.25 415 0.11 47.45 51.96
NH3 0.12 1.50E+00 016 10.78

Fotal Emissiens in MD, TPY

Total Marine
LNG Ship | Assit Tug | Sccority and | LNG Ship Vessel

Pollatant iloteling Boats Escort Boats|  Transit Emissions
NOX 10.44 76.09 11.02 39537 497 61
CO 2.12 G.34 227.85 5298 289.25
VOC (2s CH4) 025 2.88 6.69 10.23 20.04
SOX 1.78 121 0.04 269.24 272.27
PM-10/PM-2.5 6.25 4.15 0.11 23.72 2824
NH3 0.12 1.30E+00 4.58 6.20

‘Fotal Emissions In VA, TPY

: Total Marine
LNG Ship 1 Assit Tug | Seenrity and | LNG Ship Vessel

Pollutant Hoteling Boais Escort Beats | Transit Emissions
NOX 395.37 39537
Co 5295 52.95
VOC (as CHY) 10.23 10.23
SOX 269.24 269,24
PM-10/PM-2.5 23.72 23,72
NH3 4.58 4.58
in VA
in ML} Waters;  Waters
[Total LNG Ship One-way transit distance 147 124
TROLIOT ]
Virginia
Beach-
Newport
Kent & News
Queen (Hampton
Baltimore & Anne's Roads)
Anne Arundel| Counties, Calvert Co., VA
Counties, MD MD MD (AQCR
(AQCR 115 {AQCR 114) (AQCR 118) 223
LNG Ship Transit Gne-way Distances by
Nonattainment Area 46 30 45 53
Fraction of total distance in MD 0.45 0.20 0.31
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TABLE 9A-20: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS
Sparrows Point LNG Terminal

Power Plant Scenario 1 - CTG + Fired HRSG Emissions

Parameter Value'
Fuel Nat. Gas
MMBte/hr (HEVY, MCR, CTG 2314.4
MMBtw/hr (HHV), MCR, HRSG
duct Burner {DB) 299.7
Btw/CF 1,000
CF/Mr Nat. Gas, TG 2,314,408
CF/hr Nat. Gas, HRSG 209714
Max. hrsiyr 8,760
Stack Temp., deg. F 120
Total exhausl gas rate, ACFM 1,005,996
Stack Height, ft. 100.0
Stack diameter, ft. 28.0
Stack exit velocity, ft/s 27.2
Emissian CTG/HRSG Catalyst Startup
Factor, |Emission Factor| Emssion Factor @ 108% CTG/HRSG, Maifunctionsz, Emissio:xs3, Tatal CTG
Poilutant CTG +DB Units Source' Load, My/hr TPY TPY TPY + DB, TPY
NOX 2 ppmvd @ 15% 05 Mfg. guarantee 21.58 94.52 10.36 0.800 105.47
CQ 5 ppovd @ 15% O] Mfz. guarantee 32.84 143.83 7.88 2.865 154.58
VOC {as Ci4) 0.005 Ib/MMB1u Mfg. guarantee 11.25 49.29 0.818 50,10
PM-10/PM-2.5 16.21 Th/hr Mify, guarantee 16.21 71.01 0.093 71.10
SOX (.30 [b/hy Mfg. guarantee 0.30 1.33 (0.071 1.40
NH3 10 ppmvd @ 15% O, Mifp. guarantee 39,84 174.50 174.50
HAPs from CTG
Emission CTG/HRSG Catalyst Startup
Factor, |Emission Factor| Emssion Factor @ 100% CTG/HRSG, Malfunctionsl, Emissious“, Total
Pollutant CTG Units Source Load, Iivhr PY TPY TPY CTG, TPY
PAH 2.2E-06 Ib/MMBiu  [AP-42, T3.1-3(4/00)] 5.1E-03 2.2E-02 22E-(2
Acetaldehyde 4.0E-05 Ib/MMBta {AP-42, T3.1-3 (46|  9.3E-02 4.1E-01 4.1E-01
Benzene 1.2E-05 Ib/MMBta  |AP-42, T3.1-3 {(4/6)] 2.8E-02 1.2E-01 1.2E-G1
1,3-Butadiene 4.3E-07 I/MMBty {AP-42, T3.1-3 (4/00) 1.0B-03 4 4E-(3 4 4E-03
Ethylbenvene 3.2E-03 Ih/MMBtu AP-42, T3.1-3 (4/00%  7.4E-02 3.2E-01 3.2E-01
Formaldchyde 7.1E-04 li/MMBm AP-42, T3.1-3 (4/00)]  1.0E+00 7.2EH00 7.2E+00
Naphthalene 1.3E-G6 Ih/MMB AP-42, T3.1-3 (4/00)  3.0E-03 1.3E-02 1.3E-02
Toluene 1.3E-04 [b/MMBtn  |AP-42, T3.1-3 (4/00) 3.0E-01 1.3E4G0 1.3E+00
Xylenes 6.4E-05 Ib/MMBtu AP-42, T3.1-3 (4/00) L.5E-01 6.5E-01 0.5E-01
HAPs from DB
Catalyst Startup
Emission ! Emission Factor| FEmssion Factor | DB @ 100% Malfu::ctionsz, .EmissionsB, Total DB,
Pollutant Factor Uinits Source Load, Ib/hr DB, TPY TPY TeY Y
PAH 8.8E-05 Ib/MMSCE  (AP-42, T1.4-3(7/98) 2.6E-08 1.2E-07 1.28-07
Benzene 2.1E-03 Ib/MMSCF  [AP-42, T1.4-3 (7/98)| 6.3E-07 2.8E-(16 2 8E-06
Dichiorobenzene 1.2E-03 IYMMSCF  JAP-42, T1.4-3(7/08) 3.6E-07 1.6E-06 1.6E-06
Formaldehyde 7.5E-02 JB/MMSCF [AP-42 T1.4-3(7/98)]  2.2E-0% 0.8E-03 0.8E-035
Hexane 1.8 Ib/MMSCF  JAP-42, T1.4-3 (7/98) 5.4E-04 2.4E-03 2.4E-03
Naphthalene 0.15-04 IWMMSCF  1AP-42, T1.4-3 (7/98Y  1.8B-07 8.0E-07 8.0E-07
Toluene 3.4E-03 Th/MMSCE  |AP-42, T1.4-3 (7/98) 1.0E-06 4.5E-06 4. 5E-06
Arsenic 2.00E-04 W/MMSCE  [AP-42, T1,4-4 (7/98)]  G6.0E-(8 2.6E-G7 2.6E-07
Beryllium 1.20E-05 I/MMSCF  |AP-42, T1.4-4 {7/98)] 3.6E-09 1.0E-D8 1.6E-08
Cadimium 1. 10E-03 /MMSCE  |AP-42, T1.4-4(7/98) 3.3E-07 1.4E-06 1 4E-06
Chromium 1.40E-03 I/ MMSCE  1AP-42 T1.4-4(7/08  4.2E-07 1.8E-06 1.8E-06
Cobait 8.40E-05 I/MMSCF  |AP-42, T1.4-4 (7/98)]  2.5E-08 1.1E-07 [1E-07
Lead 5.C0E-04 I/MMICE  |AP-42 T1.4-2 (7/98) 1.5E-07 G.GE-07 6.6E-07
Manganese 3.80E-04 b/ MMSCF  |AP-42, T1.4-4 (7/98) 1LIE-07 5. 0E-07 50E-07
Mercury 2.60E-04 Ib/MMSCF  1AP-42, T1.4-4 (7/98); 7.8E-08 3 4E-07 3.4E-07
Nickel 2.10E-03 Io/MMSCE  {AP-42, T1.4-4 (7/98)  6.3E-07 2.8E-00 2.8E-06
Seiemum 2 40E-05 I/MMSCE  [AP-42, T1.4-4 (7/98)  7.2E-09 3.2E-08 3.2E-08
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Total HAPs from CTG + DB
Pollutant CTG, TPY DB, TPY Total TPY
PAH 22E-02 1.2E-07 2.2E-02
Acetaldehyde 4,1E-01 4.1E-01
Acrolein
Benzene 1.2E-01 2.8E-06 1.2E-01
i,3-Buladiene 4.4E-03 4.4E-03
Dichlorobenzene 1.6E-00 1.6E-00
Ethylbenzene 3.2E-01 3.2E-01
Formaldehyde 7.2E+00 9.8E-05 7.2E+00
Hexane 2.4E-03 24E-(3
Naphthaiene L3E-02 8.0E-07 13E-G2
Propylene
Toluene 1.3E+00 4.5E-06 1.3E+00
Xylenes 6.5E-01 6.5E-01
Arsenc 2.HE-07 2.6E-(7
Beryllium 1.GE-08 1.6E-08
Cadmium 1.4E-06 1.4E-06
Chromium 1.8E-06 1.8E-06
Cobalt 1IE-07 1.1E-07
L.ead 6.6E-07 6. 0E-07
Manganese 5.0E-07 5.0E-G7
Mercury 3.4E-97 34E-07
Nickel 2.8E-06 2.8E-(6
Selenium 3.2E-08 3.2E-08
Total HAPs 1.0B+01 2.5E-03 1.0E+01
Notes:

1. Based on worst case of GE 7FA and Siemens SGT6-5000F combustion tarbine performance specifications (mininmm exhaust volume rate and
temperature: maximum heat input and emission rates).

2. Two SCR and/or oxidation catatyst malfunctions per year, 48 howrs duration each malfunction. Only NOX and CO cimissions are controfled and, therefore,
would be increased as a result of control system matfunction.

3. Based on three cold iton startups per year, 300 minutes duration and startup emissions profile dats provided by GE for TFA.
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TABLE 9A-21: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS

Sparrows Point LNG Terminal
Power Plant Scenario 1 - Hot Water Heaters Emissions

Parameter Value
Fuel Nat. Gas
MMBiuu/br, MCR, ea. FIW Heate 345
Biu/CF 1,000
CF/hr Nai. Gas 345,000
CF/yr Nat. Gas 3.0E+9
Max. hrs/yr 8,760
MMBtw/yr ca. HW Heater (@
MCR 3,022,200
Stack Temp., deg. F 275
Flue gas rate ea. HW Heater,
ACFM @ MCR 96,500
Flue gas rate ca. W Heater,
DSCFM 37,100
Staclk Height, 1i. 100.0
Stack diameter (ca. fiud), fi. 4.5
Stack exil velocity, fi/s 1011
1 HW Heater| 1HW Catalyst Startup | Total HW

Emission | Emission Factor | Emssion Factor @ 25% Heater & | Malfanctions’, Emissions’, | Heaters,
Pollutant Factor Units Source Load, Ib/hr [25%, TPY TPY TPY TPY
NOX 3 ppmvd @ 3% O, Mig. goarantee 0.21 1.36 0.15 0.001 1.51
CO H ppmvd @ 3% O, MTg. guarantee 0.03 2.76 0.30 (3.001 3.06
Voo 10.33 ppmvd @ 3% O, Mfg. guarantee .36 1.58 1.58
PM-10/PM-2.5 3.30 ih/hr Mfa. guarantee (.63 2.85 2.85
SOX 0.07 ppmvd @ 3% O, Mfg. gnarantee 0.01 0.04 0.04
NH3 5 ppmvd @ 3% O, Mfg. guarantce 0.19 0.83 0.83
PAH 8.812-05 1b/MMSCF AP-42, T1.4-3 (7/98 7.6E-06 3.3E-05 3.3E-G5
Benzene 2.1E-03 1b/MMSCF AP-42, T1.4-3 (7/98 1.8E-04 7.9E-04 7.9E-04
Dichlorobenzene 1.2E-03 Ib/MMSCF AP-42, T1.4-3 {7/98 1.0E-04 4.5E-04 4,5E-04
Formaldehyvde 7.5E-02 Ib/MMSCF AP-42,7T1.4-3 (7/98 6.5E-03 2.8E-02 2.8E-02
Hexane 1.8 1b/MMSCF AP-42, T1.4-3 (7/98 1.6E-G1 6.8E-01 6.8E-01
Naphthaiene 6. 1E-04 T/MMSCF AP-42, T1.4-3 {7/98 5.3E-05 2.3E-04 2.3E-04
Toluene 3.4E-03 Ib/MMSCF AP-42 11.4-3 (7/98 2.9E-04 1.3E-03 1.3E-03
Arsenic 2.00E-04 Ih/MMSCF AP-47.T1.4-4 (7/98 1.7E-05 7.6E-05 7.6E-05
Beryilium 1.20E-05 1b/MMSCE AP-42, T1.4-4 {7/08 1.0E-06 4.5E-06 4.5E-06
Cadmiom 1.10E-03 1/MMSCF AP-42, T1.4-4 (7/98 9.5F-(5 4.2E-04 4.2E-04
Chromium 1.406E-03 Ib/MMSCF AP-42, T1.4-4 (7/98 1.2E-04 5.3E-04 5.3E-04
Cobalt 8.A40E-03 Ih/MMSCR AP-42, T1.4-4 (7/98 7.2E-06 3.2E-G5 3.2E-05
L.cad 5.00E-04 Ib/MMSCF AP-42, T1.4-2 (7/98 4.3E-05 1.9E-04 1.9E-04
Manganese 3.80E-04 Ib/MMSCF AP-42, T1.4-4 (7/98 3.3E-G5 1.4E-04 1.4E-04
Mercury 2.06E-04 ib/MMSCF AP-42, Tt.4-4 (7/98 2.2E-03 9.8E-05 9.8E-05
Nickel 2.10E-03 /MMSCE AP-42, T1.4-4 (7/98 1.8E-04 7.9E-04 7.9E-04
Selenfum 2.40E-03 ib/MMSCF AP-42, T1.4-4 (798} 2.1E-08 9.1E-06 9.1E-G6
Total HAPs 715E-01

Notes:

I. Twa stacks serving 4 boilers, independent (per boiler basis) flues within shared stack
2. Two SCR and/or oxadation catalyst matfunctions per year, per boiler, 48 hours duration each maHunction. Only NOX and CO emissions are controlleq
and, therefore, would be increased as a result of control system malfunction.
3. Three cold fron startups per year per boiler at average 15% load, uncontrolled for duration of 1 hour per startup.
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TABLE 9A-22: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS
Sparrows Point LNG Terminal
Power Plant Scenario 2 - CTG + Unfired HRSG (NO Duct Burner Firing) Emissions

Parameter Value
Fuei Nat. (Gas
MMBtu/hr (HHV), MCR, CTG 2314.4

MMBtu/br (HHV), MCR, HRSG
duct Burner {DB3)

Br/CT 1,000
CF/hr Nat. Gas, CTG 2,314 408
CH/hr Nat. Gas, HRSG
Max. hrs/yr 8,760
Stack Temp., deg. F 120
Total exhaust gas rate, ACFM 1,000,985
Stack Height, ft. 100.0
Stack diameter, . 28.0
Stack exit velocity, fi/s 27.1
Emission CTG/HRSG Catalyst Startup
Factor, | Emission Factor| Emssion Factor @ 100% | CTG/HRSG| Malfunctions’,| Emissions®, | Total CTG
Pollutant CTG+ DB Units Source’ Load, Ibh/hr , TPY TPY ™Yy + DB, TPY
NOX 2 ppmavd @ 15% Oy Mifz. guarantee 19.32 84.63 G.27 0.800 94.71
CO 5 ppmvd @ 15% Oy Mfz. gnarantee 29,40 128.79 7.06 2.865 138.71
VOC (as CH4) 0.005 1/ MMBtu Mfg. onaramies 3.36 14.72 0.818 15.54
PM-10/PM-2.5 13.21 th/hr Mfg. guaraniee 13.2] 57.87 (.093 57.96
50X 0.27 b/ Mfg. guarantee 0.27 1.18 0.071 125
INH3 10 ppmvd @ 15% O,]  Mfyg. guarantee 3567 156.25 156.25
HAPs from CTG
Emission CTGHIRSG Catalyst Startup
Factor, Emisston Factor{ Emssion Factor @ 100% |CTG/HRSG Ma]l’unctionsz, Emissions’, Total
Pollutant CTG Units Source Load, Ib/hr , TPY TPY ™Y CTG, TPY
PAH 2.28-06 /MM Btu AP-42, T3.1-3 (4/00)  5.1E-03 2.2E-02 2.28E-02
Acetaldchyde 4 OF-05 Ib/MMBw  |AP-42, T3.1-3 (4/00)  9.38-02 41601 4 1E-01
B3enrene 1.2E-05 Ib/MMBiu AP-42, T3.1-3 (4/00%  2.8E-02 1.2E-01 1.2E-01
1.3-Butadiene 4.3E-07 Ih/MMB AP-42, T3.1-3 (4003 1.0E-03 4 AF-(03 4 AP-(3
Ethylhenzene 3.2E-035 1b/MMBty AP-42 T3.1-3 (4/00%  7.4E.02 3.2E-0] 3.28-01
Formaldehyde 71E-04 Tb/MMBta AP-42, T3.1-3 (4/00)] 1.6E+00 7.2E+00 72500
Naphthalene 1.3E-06 Ib/MMBu AP-42, T3.1-3 (4/00)]  3.0E-03 1.3E-02 LAE-02
Toluene 1.3E-04 Th/MMBtu AP-42, T3.1-3 (400}  3.0B-01 1.3E+00 1.3E+00
Xylenes 6.4B-03 Ih/MMBtu  {AP-42, T3.1-3 {(4/0() 1.58-01 6.58-01 6.5E-01
HAPs from DB
Catalyst Startup
Emission | Emission Factor| Emssion Factor | DB @ 100% Malfunctions®, Emissions®, | Totat DB,
Pollutant Factor Units Source Load, Ib/hr | DB, TPY TPY TPY Y
PAH 8 8E-05 /MMSCE  |AP-42, T1.4-3 (7/98)
Benzene 2.1E-03 W/MMSCE  TAP-42, T1.4-3 (7/98)
Dichlorobenzene 1.21E-03 IWMMSCE | AP-42, T1.4-3 (7/98)
Formaldehyde 7.5E-02 I/MMSCE  [AP-42, T1.4-3(7/98)
Llexane 1.8 /MMSCE  [AP-42 T1.4-3 (7/98)
Naphthalene 6.1E-04 H/MMSCE  [AP-42, T1.4-3 (7/98)
Toluene 3 4E-03 Ib/MMSCE  |AP-42, T1.4-3 (7/98)
ATSeitic 2 00F-04 I/MMSCE  [AP-42, T1.4-4 (7/98)
Beryllium 1.20E-05 Ib/MMSCE {AP-42, T1.4-4 (7/98)
Cadminom 1. 10E-03 I/MMSCE  |AP-42 T1.4-4 (7/98)
Chromium 1.40E-(3 I/MMSCE  1AP-42 T1.4-4 (7/98)
Cobalt 8 40E-05 I/MMSCE  |AP-42,T1.4-4 (7/98)
iead 5.00E-04 I/ MMSCFE — 1AP-42, T1.4-2 (7/98)
Manganese 3.808-04 Ib/MMSCF 1 AP-42, T1.4-4 {7/9%8)
Mercury 2 60E-04 I/MMSCTE  |AP-42, T1.4-4 (7/98)
Nickel 2 10E-03 Ib/MIMSCE  [AP-42, T1.4-4 {7/98)
Selentum 2 4GE-05 /MMECT  [AP-42, T1.4-4 (7/98)
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Totat HAPs from CTG + DB

TPoliutant CIiG, 1PY DE, IPY Total TPY
PAH 22E-02 2.28-02
Acetaldehyde 4.1E-01 4.15-01
Acrolein

Benzene 1.28-01 1.2E-01
1.3-Butadiene 4.4%-03 4 4E-03
Dichlorobenzene

Ethylbenzene 3.2E-01 3.2E-01
Formaldehvde T2L+G0 7.2E+00
Hexane

Naphthalene 1.3E-02 1.3E-02
Propylene

Toluene 1.3E+00 1.3E4+00
Xylenes §.5E-01 6.5E-01
Arsenic

Beryilium

Cadmium

Chromium

Cobalt

Lead

Manganese

Mercury

Nickel

Selenfum

Total HAPs 1.OE+01 LOE+H)]
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TABLE 9A-23: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS
Sparrows Point LNG Terminal
Power Plant Scenario 2 - Hot Water Heaters Emissions

Parameter Valne
Fuel Nat. Gas
MMBtu/hr, MCR, ea, HW
Heater 345
Biw/CF 1.000
CF/hr Nat. Gas 345,000
CFivr Nat. Cias 3.0228+9
Max. hirsfyr 8,760
MM3Btu/yr ea. HW Heater @
MCR 3,022,200
Stack Temp., deg. I 275
ACEM 96,500
DSCEM 57,100
Stack Height, ft. 100.0
Stack diameter (ea. flued), ft. 4.5
Stack exit veloeity, fifs HIT|
1 HwW
Heater (@)
I BW 100% + 1
1 HW Heater| Heater @) BW Catalyst Startup | Total HW

Emission | Emission Factor| Emssion Facter @ 100% 23% Load, | Heater @ Malfunctions’, Emissiousi Heaters,
Pollutant Factor Units Seuarce Load, Ib/ter 1b/hr 25%, TPY TPY TPY TPY
INOX 3 ppowd (@ 3% O, 1 Mfe. guarantec 1.24 0.31 6,79 1.19 0.006 7.98
O 10 ppmvd @ 3% O, Mfg. guarantee 2.52 0.63 13.80 1.21 0.006 15.01
VO 10.33 ppmvd (@ 3% O, Mig. guarantee 1.44 0.36 7.88 7.88
PM-10/PM-2.5 3.50 Ib/he Mfg. guarantee 2.00 (.65 14.24 14,24
SOX 0.07 ppmvd @ 3% O, | Mfg. guaraniee 0.04 .01 0.21 0.21
NH3 5 ppmvd @) 3% &, | Mig. goaraniee 0,76 0.19 4,16 4.16
PAH 8.8E-05 IMMSCF JAP-42, T1.4-3 (7/98)]  3.0E-05 7.6E-00 1.7E-04 1.7E-04
Benzene 2.1E-03 IbMMSCE  [AP-42, T1.4-3 (7/98))  7.2E-04 1.81-04 4.08-03 4.0E-03
Dichlorobenzene 1.2E-03 HY/MMSCE  JAP-42 T1.4-3 (7/98)  4.1F-04 1.0E-04 2.3E-03 2.3E-03
Formaldehyde 7.5E-02 IMMSCE  |AP-42, T14-3(7/98)  2.6F-02 G.5E-03 1.4E-01 1.4E-01
Hexane 1.8 I/MMSCF  [AP-42, TL43 {7/98)] 6.2E-01 1.0E-01 3AEHO0 3AEH0
Naphthalene 6.1E-(4 IW/MMSCF 1 AP-42, TLA-3 (7/98)]  2.1E-04 3.3E-03 1.25-03 1.2E-03
Toluene 3.4E-03 Ib/MMSCE |AP-42 T1.4-3{7/98)] 1.25-03 2.9E-04 6.4E-03 6.4E-03
Arsenic 2.00E-04 Th/MMSCEF AP-42 T1.4-4 {7/98)  6.95L-05 1.7E-05 3.8E-04 3.88-04
Beryliium 1.20L-05 Ib/MMSCE  [ADP-42, T1.4-4 (7/98)  4.18-06 L.OE-G6 2.3E-05 2.3E-05
Cadmium 1.10E-03 IbMMSCE |AP-42, T1.4-4 (7/98)  3.85-04 9.58-03 2.1E-03 2.1E-03
Chromium 1 AGE-G3 /MMSCE — 1AP-42, T1.4-4 (7/98)]  4.88-04 1.2E-04 2.6E-03 2.6E-03
Cobalt 8.40E-05 Ib/MMSCF  TAP-42, T1.4-4 (7/98)] 2.9B-05 7.2E-06 1.0E-04 1.6E-04
Lead 5.00E-04 b/ MMSCFEF  [AP-42, T1.4-2 (7/98%  1.7E-04 4.3E-05 9.4E-04 94E-04
Manganese 3.80E-04 I/MMSCE  |AP-42, T1.4-4 (7/98%  1.3E-D4 3.3E-05 7.21-04 7.2E-04
Mercury 2.0013-04 /MMSCF  TAP-42, T1.4-4 (798 9.0%-05 2.28-05 1.9E-04 4.9E-04
Nickel 2. 10E-03 I/MMSCE | AP-42, T1.4-4 (7/08)  7.21-04 1.8E-04 4.0F-03 4.0E-03
Selenium 2.408-05 I/MMSCE  JAP-42, T1.4-4 (7/08)  8.3E-06 2. 1006 4.5E-05 4.5F-08
Total HAPs 3.6E+0G

Notes:

L. Two stacks serving 4 boilers, independent (per boiler basis) flues within shared stack
2. Two SCR and/or oxidation catalyst malfunctions per year, per boiler times 2 boilers, 48 houss duration each malfinction. Only NOX and CO emissions are
controtied and, therefore, would be mereased as a result of control sysiem maltunction.
3. Three cold iron startups per year per boiler at average 15% load, uncontrolied for duration of | hour Per starup.
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TABLE 9A-24: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS

Sparrows Point LNG Terminal

Power Plant Scenario 1 or 2 - Cooling Tower Emissions

Input Data

Total circulating water (gpm) 53,176
Drift loss (%) 0.001
Cycles of concentration 10
TDS/TSS of Blowdown (ppm) 2131
Number of cells in tower 4
Configuration of cells 1X4
Tower height (ft) 49
Tower length (ft) 192
Tower width (f1) 54
Celi diameter (13) 33
Total tower heat duty (MMBtu/hr) 566
Total ACFM @ ~ 70 deg. F 5,000,273
Total tower air flow (Ib/hr) 24269222

Estimated PMIG/PM2.5 emission rate = 53,176 gpm total circulating water flow x 8.34 h/gal x 0.001 % drift loss
x 2137 ppm TDS/TSS % 60 min/hr =0.567 Ib/hr

Annual Potential Emissions = 0.567 Ib/hr x 8,760 he/yr / 2000 Th/ton = 2,48 TPY

Bmissions estimated based on vendor specifications and drift loss provided to AES and mass-balance
emission caleulation procedure in EPA AP-42, Section 13.4 (1/95).

TDS was estimated from maximum conductivity of 3208 reported in Municipal water data in 2005,
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TABLE 9A-25: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS
Sparrows Point LNG Terminal
Power Plant Stafionary Source Emissions Summary

Seenario 1: CTG + Fired HRSG + 1 W Heater @ 25% Standby Fdle
Potential Emissions (tous/year)

Hot Water Total Power | Major Source
Pollutant CTG + HRSG Heaters Cooling Tower Piant Threshold
NOX 1057 1.5 107.2 25
CO 154.6 ER 1578 100
VOO 50.1 1.58 51.68 25
PM-10/PM-2.5 71.1 2.83 2.4% 76.43 100
SOX i4 (.04 1.44 106
NIH3 174.5 (.83 175.33
PAH 22802 3.3E-05 2.2B-02 10
Acetaldehyde 4.1E-01 4.18-01 10
Acrolein 10
Benzene 1.28-01 7.98-04 1.21-01 10
1, 2-Bufadiene 4,4F-03 4,4F-03 10
Dichlotobenzene 1.6E-06 45804 4 5F-04 10
Formaldehyde 7.2H+00 28E-02 7.2E+00 10
Hexane 2.48-03 6.8H-01 6 8E-01 10
Naphthalene 1.3E-02 2.38-04 L3E-02 10
Tolene 1.3E+00 13603 1.3E+00 19
Nylenes 6.5E-01 6,5E-01 10
Arsenic 2.6E-07 3 7.68-03 19
RBeryltum 1.6E-08 4.5E-06 10
Cadmimm 1.4E-06 4.2E-04 10
Chromium, 1.8E-06 5.35-04 S5.3E-04 10
Cobalt 1,1E-07 3.218-05 3,2E-03 10
Lead 6.6E-07 1.58-04 1 0B-04 10
Manganese 3.0L-07 1.4E-04 1.4E-04 10
Mereury 3.45-07 9.80-058 9.9E-05 10
Wickel] 2.81-06 7.9E-04 8.0B-04 10
Selenhum 3.2E-08 2. 1E-06 9.1E-06 10
Total HAPs 10.45 25

Scenario 2: CTG + Unfired HRSG +1 HW Heater @ 100% + | IW Heater @ 25% Standby Ydip
Potential Emissions (tons/year}

Auxiiiary Total Power | Major Seurce
Pollutant CTG + HRSG Boilers Cooling Tower Plant Threshold
NOX 94.7 8.0 102.7 25
O 138.7 15.0 1537 100
VOO 15.3 7.88 23.42 25
PM-10/PM-2.5 58.6 14.24 2.48 74.68 100
SOX 1.2 0.21 1.46 100
N3 156.3 4,16 160.41
PAF 2.2E-02 1. 7E-34 2.2H-02 10
Acetaldehyde 4.18-01 4.1E-01 10
Acrolein 10
Henzene 1.2E-01 4,08-03 1.3E-061 10
1, 3-Butadiene 4.4F-03 4.4E-03 10
Dichlorobenzene 2.38-03 2.3E-03 10
Formaldehyde 7.2B+00 LAB-01 7.3E--00 10
Hexane 3. 4E+00 3.48+00 10
Naphihalene 1.38-02 1.2E-03 1.4E-02 10
Propviene 10
Toluene 135400 65.48.03 138400 10
Xvylenes 6.51-01 6.5E-01 10
Arsenic 3.8E-04 3.3E-04 10
Bervilium 2.31-05 23E-05 16
Cadminm 21E-03 2,1E-03 16
Chrominm 2.6E-03 2.6E-03 10
Cobalt 1.6E-04 1.6E-04 10
Iead 9.4E-04 9.4E-04 10
Manganese 7.2E-04 7.20-04 10
Mercury 4.9E-04 4.9E-04 10
Nickel 4.08-03 4.08-03 10
Selenium 4.5E-05 4.5E-05 10
Total HAPs 13.30 25
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TABLE 9A-27: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS
Sparrows Point NG Terminal
Operating Emissions Summary (Annual Emissions in Tons/Y ear)

NOX co YOo©  PM-10/2.5 56X NH3
LNG Terminal
Hot Water Heaters w/out Power Plant 18.1 34.9 18.9 342 0.5 10.0
1 Fire Pump (Fresh Waier) 0.1 G.01 0.002 0.00 0.00 0.004
6 Fire Pumps (Salt Water) 1.6 0.1 0.03 0.01 0.0 0.003
1 Standby Generator 1.3 0.10 0.03 0.007 0.0 0.01
1 Vent Stack Heater 0.001 0.003 0.003 0.001 0.001 0.0004
Total LNG Terminal w/out LNG Ship
Offloading (w/out Power Plant) 21.1 35.2 19.0 34.2 0.5 10.0
LNG Ship Officading Operations 11.8 1.8 0.3 0.4 3.0 0.1
Total LNG Terminal + LNG Ship
Offloading (w/out Power Plant) 32.9 37.0 19.3 34.6 3.6 10.1
Power Plant
CTG -+ HRSG (Scenario 1) 105.7 154.6 50.1 71.1 1.4 174.5
CTG + HRSG (Scenario 2) 94.7 138.7 15.5 58.0 1.2 1563
Hot Water Heaters (Scenario 1) 1.5 31 1.6 2.8 0.04 0.8
Hot Water Heaters (Scenario 2) 8.0 15.0 7.9 14.2 0.2 4.2
Cooling Tower 25
Total Power Plant (Worst-Case Scenario) 167.2 157.6 51.7 76.4 1.5 175.3
Total Stationary Sources + LNG Ship
Offloading (w/ Power Plant) 122.0 159.7 52.1 76.8 4.5 175.5
PSD Threshoelds 160 100 100 160 100 NA
NNSR Thresholds 25 NA 25 100 NA g
Marine Emissions
LNG Ship Maneuvering/Berthing, hoteling, incl.
tugs, security and escort vessels {total) 888.3 3422 30.3 52.0 541.5 10.78
Total In State of MD Waters 492.9 2893 20.0 28.2 272.3 6.20
LNG Ships in MD Waters 3954 52.9 10.2 23.7 269.2 4.58
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TABLE 9A-28: EMISSIONS CALCULATIONS - LNG TERMINAL OPERATING EMISSIONS
Sparrows Point LNG Terminal
Operating Emissions Summary - HAPs (Annual Emissions in Tons/Year)

Total Stationary | Total Stationary
Sources + LNG | Sources + LNG Major
Offloading w/out | Offloading w/ Source
Power Plant Power Plant | Threshold
PAH 4.2E-04 2.2E-02 10
Acetaldehyde 9.8E-05 4.1E-01 10
Acrolein 1.9E-05 1.9E-05 10
Benzene 1.2E-02 1.3E-01 10
1,3-Butadiens 3. 1E-06 4 4FE-03 10
Dichlorobenzene 5.5E-03 2.3E-03 10
Formaldehyde 3.4E-01 7.3E-+00 10
Hexane 8.2E+00 3 AE+00 10
Naphthalene 3.2E-03 1.5E-02 10
Toluene 1.6E-02 1.3E+00 10
Xylenes 6.7E-04 6.5E-01 10
Arsenic 9.1E-04 3.8E-04 10
Beryllium 5.3E-05 2.3E-05 10
Cadminm 5.0E-03 2.1E-03 10
Chromium 6.4E-03 2.7E-02 10
Cobalt 3.8E-04 1.6E-04 10
Lead 2.3E-03 9.7E-04 10
Manganese 1.7E-03 7.2E-04 10
Mercury 1.2E-03 4.9E-04 16
Nickel 9.5E-(3 4.0E-03 10
Selenium 1.1E.04 4.6E-05 10
Total HAPs 8.6 133 25

RR9 Appendix 9A-1 + 8B_1-02-07[1].xls HAPs summ 1/5/2007




£00Z/674 e1ep Bpig six[1120-20-1 96 + -6 xipuaddy 64y

00 0'6€ 0¥ 0'0¢ L],
00 061 09¢T 0°9¢ € BIL
00 0Lt 0'0€ 0Ty g L],
00 0°0¢ 0'¢le 0'¢ 1 101,
Tseg] SUTW, Ul (W p00°0 1) € digs HNT g ald
00 0°6¢ 0 0°0¢ ¥ L],
00 061 0°9ET 09¢ _ ¢ 11,
00 0LY 0°0¢ 0T 7 1L
00 005 0SlE 0°€T RS
(T 000°0ET) € diyS ON'T L ag
00 0+ 0°9¢ 0°0% ¥ LY,
00 062 0'1¢ 0'F¢ £ DIy,
00 09t 092 0S¢ 7 BIL
00 0 0087 0€T [EQA
(T 000°8e 1) v digs HN'T 9 a1d
I'e 0£78 0£78 59%S (OTue} 5101} JeRUO4 ) (f UL IBLI0NS HN'T s did
I'e 08778 0£78 $9°ES D YUEL 95LI0IS HN'T v a1d
I'e 0878 0£'78 $9'7¢ € JUE |, 95eI0lS DN'1 ¢ d1d
1'¢ 0878 0£78 $9'1¢ VU [, 95EI0LS DN 7 41d
0 8¢'6 £€Z61 10T (3p1g Jueld A0 Put WIS MH) SuIpping UONPOLIqe ] I dT1d
{s1o3our) (sxo10mr) (sxa)3101) {s1a338m) wonpdrnsaq wwdmbygpimonng 1P2lqo
AS[H ased | yIpIA 3uay NERH

BiR(] [RUOISUR I 3IRROIS/SUIpng
[ewaLR §, YN 10 f ssorredg

LLVHA4O TYNIWHAL ON'T - SHIHVININNS INV SNOLLVINDIV) SISATYNY LOVAIWE ALITVIO ¥IV :1-96 AT9VL




£00z/G71 indut ppowl siX[L120-20-1 96 + L-v6 apusddy 64y

SOHEL'] 90-q6'1 9008 LO-HLYE SO-HORT Q0-HLY 9 0988 (puoui-g) qq
(k. 86y €€ 1970 cED ELT00 TIER' D 85,070 22873 * (I0-3) 0D
vy 9611 6870 19°0 S 1] L1070 TTEF0 BELOO 028/3 ¢ (:u-1) 0D
)¢ 6900 el $9°) AN 700000 1900 LLOOG 228/8 * ([eRUR) ZON
#0'0 £000°0 0700 670 050 SOHLLT SO-A80°€ 00-95€'/ 228/3 * (JenUUE) 70S
FO°0 8000 Or00 980 [l 67000 SHO0°0 1100°0 208/3 * (1-p7) TOS
F0'0 71000 700 e 961 6300°0 SO0 1160°0 208/8 ¥ (14-£) TOS
1200 S0 L0000 8900 £L0'0 LSOO S0-HO6'¢ PO-A86'L SO-H6E ¥ 228/8 7 (jeautr) ¢ 7O LN
1200 Yo7 77000 LEED 010 LU 6200°0 06Z0°0 #9000 538,58 * Q4-$7) ¢ TINF/GIINT
PO06S Y8 bLy L0 T 01°s 70°8 LLEL yIL £l 05/ “ajes JSneY Xy
¥ L 0E'R L6'T01 FO°S1 LT 8¥LT U LY 8T'OVT 8P LS 871 "A1100]04 110 BRI
9001 €58 800 9% 0 19°0 19°0 1970 070 0z0 "I “IJALRIP YITS
(0'S67 687 17¢ TTSSL TTS5L TESL TSSL L66] 989 L6069 3 ‘Bap “dwsy, yous
F6't1 8 0¢ L9701 000 0070 RS 7oL 7oL g SIoH NoBlg
FOOLIVEY | TOSS'IVEY | I'IL8TIPEY | STCCIVE T | SSS6IPE T | CL88 IFEF | 0665 176 F | S 105 1FEF | P 208 150y | W (8] oti07 7ZA¥N) PI00d & WA
GPEo9Le | LE00TLE | 6TOT0LE | WLSTOLE | 9 1Z00LE | CCCLOLE | VLLLOLE | S6S60LE | 1C6L0LL w (8T AUe7 7 Z(IVN) PI00Y X AL
._mac._n AOWMMM‘..U,HUV Uo7 \ﬁum.mw QEON bvwnm mmﬂo..—o: m:_mvmomwo Muﬁm, HaA .mowm._wﬁwmu cﬂr.w, &Ezm u.&& Hmmem._mnm

gunoon juR[d 2M04 [ ALmoag Ul 2 Ajmoag digs ONT diyg oN‘g EEEH I21B AN 3BS

steOg OOSN | UL sizog Sny, Agpueg

OI#T0TS | SI#oEIg | L1#%omS | opgWorls | CI#PRIS | plaA0uS | Cl#OORIS | Zi#0®mS [ 114 19718
S0-HL0D 90-H.L9'D 90-ALYO 00-4.9°9 00-HL99 90-HLE°E 90-FCH'S SO-IL1C CO=ILLT SO-BLIT 295/5 * {auonr-£) qd
8500 852070 RELOD 8CLOD 862070 SLEO GLO0 69650 CLIED SLIED 038/8 * (4-8) 0D
85L0°0 8¢L0°0 85L0°0 8CLOG 8€L0°0 SLEDD 62070 9L8¢°1 SLIE0 SLEED 03878 * {I4-1) 0O
LLOOO LLOOO LLOGG LLOGO LLODO 95000 £p0H SELT0 SELLO $ELTO 208/5 * (Jenuur) ZON
90-HEL L OG-EHIEE L 90-FEE L. 90-HEEL 090-HEC, G0-9Z¢' € z100'0 8000 SP000 8500°0 935/3 * ([enuuE) 7OS
1100°0 110070 110070 T160°0 110G°G S000°0 71000 8P00°0 SHO0G ¢ 840070 505/8 * (-47) TOS
1109'0 11000 11000 1160°0 11000 £000'0 TI00°0 §HG00 87000 80000 238/ * (1-£) TOS
SO-H6E Y SO-d6L Y SO-d6Et SO0-d68 "t SO-H6E 1 SOFILS 78070 9L7E0 0L780 9LTE0 998/5 © ([entiue) ¢ TNd/0 1 INd
#0000 9000 #9000 #0000 #900°0 C800°0 7800 LTE0 9L7E0 0.7€0 098/8 * (W47} ¢ TN/ TINd
€Ll €41 €11 €Ll €41 £6°0 6811 N34 SSSP $SE 098/ *B1RL 1SNBYXF
8y'es 8P ES e'ES 8¢S S THLE 1L 70 7808 78708 S/ FAJID0[5A 11ND Joulg
0z0 070 070 070 070 810 L€ LE] LE1 LEY “aI IR YIRS
L'669 L669 L7669 L 669 L 669 L7669 00°R0% 080 080t 0°80% 3 “Bap “diay yoms
9L [y 9L 7oL 79°L 0L 20 g 0¢ 80 80¢ UL NERE RIS
BTOSIFEY [ 208 THEY [ O E0R IVET | Ov08 IbET | CPOS IVEF | COSKIVER | LSPL IPED | 1 SPLIPED | T ROL Ve D | € 80L TPEF ur {81 2007, FLTAVN) PI000 & NI
664°0L8 | 6TOSGLE | 69080LE | 80IR0LE | LFIROLE | P IIGOLE | OC00TTLE | OCO01LE | Leomiie | 1800 Ie w {g] WO L TAVNY "PIo0d X LN
# Q«b:m wb& .ﬁ# QE:& A m% mwﬁmm. E.Mm H Q_..ﬁﬁm o.:.m m# mﬁﬁnm u@m. QE:L u.ﬁ.—.m moimﬁuum zo.ﬂﬁuﬁoU e 1% H@EEE&&

I1E M IS 1212 A 12S | I21Bp 1[ES T318 AN IS IOTEM HES | I91ep USOL] |uueid Jomod) § uonstngey | Imee mi | soimon mMH

RO 9057 @ | 190l MH
118 MH
014 Jorg IR RIS L OmS 0 ORIS G# Joulg tit YRS [STEREIS 1 39EIS

SNOILVHAJO TVNIAMALL ONT - SH1IV

mduy PPy X0} STy UOISSIY PUT SIAIWERIL] HOB)S

[BUTULIA ] HNT 0] smoiledg

ATIS ANV SNOLLVINDTYD SISATVNY LOVAIL ALITVAO BIV :7-96 A TAV.L




2008/5/1 Al dnouf e2anog sx[L]120-20-1 96 + L-¥6 Xipuaddy 6:y

2UOZ \mwm.wmm PSIOOWU UL S1B0G

61°81 L1 _ _ o

far fer et ey Smn f11 S fe fa th it Apnsas HNHSN pue sEn) + Bugsor + Bupropgo diys ONI| L
FUSL VLRl THIL 016871797 4 $30IN0$ AIBUONEIS 1R J0MOJ M [BUTILR ], ONT [|V
< < ¢ < Sy € Cpr Sy fp Gy Epn © mm:uwom.wo Qz\mw O?.H + ﬂm nm.DO.HD

GLBL WL AL TL AL 068279 32IN0E) $22IN0S AIRUOLIRIS JUE[F om0 LA [RUNKLD ] ONT 9
13507

6191 €1 T1 1101 68 ¢/ ‘0 ¢ ¢ Zuipooo pue “Yoe1s Juoa “ioreted pue sduund any Aouafious ¢
e fhorescosy ‘(PeOL 94T @) 1) 819189 MH "DSYH/DLD Jupnjoul
‘(Iur) M0 M) SE0MOS AIRUOIRIS [BUIULIR ], DN
L Uo7

e e e e m_ hw mxwm KJaJ85 PRS00 UL $720q ANLMO9S DS PUB $803 4 SUl]10Y + %
PLELCETIT 016 8 L9 5 87T Surpeoyryo diys N + $9040108 AIBGONEIS [PUILLD ] ON'T [V

ZITL 0L 6°8°L°0°¢ JOIRIUIN) AGDURIS PUR SAWING 011.] AOUIBI0UI ¢
et ittt € fo et b SuIprOIO diys

PLELCLTLOL6 8 L 96 €T ONT + {1 dnoiry 20m0g8) $92UN085 AILUOTIRIS [RULLLID ], DN <
3oels JUuaA pug

€1 °Z1 1101 "6 8 °L 9 ' ¢ *z “1| Jomaousd pue sdumd aary Aouadrows ‘s1orealy m I Sumpnjou 1
‘(qupd Jomod noylim) 5a%inos AIBUONRIS [BUILILID], DN'T

S(I] 23408 vondrsa(q dnoxn)
321009

SISA[EUY Suapey ul pas() sdnoasy a0anes
v W D

[FumLRy, N1 e smorredg

SNOLLYH¥AJO TVNIWNAL ONT - STIHVININAS NV SNOLEVINLDY IV SISAUTYNY LOVAAT ALFIVNO ¥IV (0-46 31aV.L




TABLE 9B-4: AIR QUALITY IMPACT ANALYSIS CALCULATIONS AND SUMMARIES - LN G TERMINAL OPERATIONS

Sparrows Point LNG Terminal

Sectors and Site Characteristics Used for AERMET Input

Staring Ending
Secfor Azimuth | Azimuth

1 0 30

2 30 60

3 60 90

4 90 120

5 120 150

6 150 180

7 180 210

8 210 240

9 240 270

10 270 300

11 300 330

12 330 360

Site Characteristics by Season and Sector Site Characteristics by Season and Sector
Surface Surface
Bowen | Roughness Bowen |Roughnes

Season Sector Albedo Ration {m) Season | Sector Albedo Ration s {m)
1 1 0.356 1.5 0.998 1 7 0.366 | 1.548 0.978
2 1 0.138 0.962 1.005 2 7 0.138 0.932 0.981
3 1 0.157 1.827 1.012 3 7 0.157 1.662 0.991
4 1 0.175 1.876 1.003 4 7 0.172 1.775 0.982
1 2 0.356 1.5 0.996 1 8 (.359 1.769 0.993
2 2 0.138 0.97 1.008 2 8 0.146 1.057 1.002
3 2 0.157 1.853 1.017 3 8 0.16 1.792 1.004
4 2 0.175 1.899 1.003 4 8 0.175 2.005 1.002
1 3 0.377 1.5 0.905 1 9 0.36 1.631 1.029
2 3 0.139 0.914 0.914 2 9 0.139 0.956 1.038
3 3 0.162 1.761 0.938 3 9 0.153 1.539 1.045
4 3 0.177 1.81 0.914 4 9 0.166 1.748 1.037
1 4 0.373 1.5 (.928 1 10 0.3568 1.5 1.028
2 4 0.139 0.918 0.93 2 10 0.132 0,87 1.078
3 4 0.161 1.753 0.948 3 10 0.144 1.293 1.112
4 4 0.176 1.804 0.932 4 10 0.156 1.519 1.059
1 5 0.381 1.5 0.918 1 11 0.378 1.5 0.975
2 5 0.137 0,873 0.92 2 11 0,134 0.878 1.619
3 5 0.16 1,584 0.941 3 11 0.15 1.416 1.053
4 5 0.172 1.6877 0.923 4 11 0.162 1.594 1.002
1 8 0.384 1.5 0.908 1 12 0.363 1.5 0.988
2 8 0.137 0.86 0.91 2 12 0.137 0.923 0.989
3 5] (.16 1.547 0.934 3 12 0.157 1.895 0.998
4 6 0171 1.647 0.913 4 12 0.172 1.772 .99
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TABLE 98-5: AIR QUALITY IMPACT ANALYSIS CALCULATIONS AND SUMMARIES - LNG TERMINAL OPERATION!
Sparrows Point LNG Terminal
Representative Ambieat Background Data from Monitering Stations As Notel
Representative MDE Air Quality Monitoring Site
Ambient Background IDs Used to Represent
Concentrations’ NAAQS Background Concentrations
Averaging
Pollutant f Period {AQCR 115 AQCR 114} Standard Units Standard Type" AQCR 115 AQCR 114
24-hour 386 333 35° pg/m’ | Primary and Secondary] 240053001,
PM-2.5 245100008 and 240150003
Anmual £5.1 13.2 15 pgmy | Primary and Secendary 245100035
24-hour 50,7 48.7 150 Pig/m] Primary and Secondary, 240053001,
PM-10 245100008 and 240053001
Annual 233 213 56° ug/m’ | Primary and Sccondary 24510604035
. 240053001 and
I g e -
NO2 Annual 37.6 11.3 100 ug/ny Primary and Secondary 245 100040 240259001
3-hour 172.8 172.8 1360 ng/m’ Secondary
S02 24-hour 44.3 44.5 365 pg/ny Primary 240053001 240053001
Annual 13.1 13.1 80 'ﬁgf'ms Primary
l-hour | 6,755.0 | 2,862.3 40,000 i Primal
co S pe/n i 245100040 240051007
8-hour 3,091.3 1,831.9 10,000 ug/ms Primnary
Pb 3-Month ND ND 1.5 ug/m3 Primary and Secondary
Orone 1-hour 0.103 0,119 0.12 - Opmy Primary and Secondaryf 240031007 and [ 240251001 and
) §-hour 0.08 0.089 (.08 ppmv_ | Primary and Secondary] 240130001 240259001
Monitoring Site Descriptions
Monitor vionitor Urbanized
D Pollutants| Address City Area MSA AQCR Longitude Latitede
CO, 03, Greenspring [ Cockeysville, | Baltimore, HBaltimore,
24-005-1007 PM2.5 Dr. MDD MD MD Metropoiitan Baitimore ~76.631111 39,460833
CO, NG2, Woodward :
O3, PMI0, § And Franklin Baltimore, Baltimore,
24-005-3001 | PM2.5, SO2 Roads Essex, MD MD MD Metropolitan Baltimore -70.474444 30310833
1100 Hillen Baltimore, Baltimore,
24-510-0040 §  CO, NO2 Street Baltimore, MI Mb MD Metropolitan Baltimore -16.604722 39.298056
3538 Aldine | Churehville, Balimore, Baltimore,
24.025-9001 N2, 03 Road MD MD MDD Metropolitan Baltimore ~76.203889 39.563333
1300 W, 01 Baltimore,
24-613.0001 03 Liberty Road | Sykesville, MDi MD Metropolitan Balimore STiodiest 39 444167
Wachit Road
Edgewood
Army Chem Baltimore, Ralimore,
24-025-1001 03 Center  {Edgewood, MD| MD MD Meiropolitan Baltimore -70.296667 3941
5700 Eastern. Baltimore, Baltimore,
24-510-0008 | PMID, PM2.5 Ave Baltimore, M) MDD MD Metropolitan Baltimore -76.547616 1928768
190G E Baltimore, Baltimore,
24-510-0035 | PM 10, PM2.5 | Patapsco Ave § Balimore, MD M MD Metropolitan Baltimore ~T6.579722 35232778
Wilmington, | Wilniington-
Rte.273 Fuir DE-NIMD- | Newark, DE-
24-015-0003 PM2.5 Hill Ceil Co. | Elkton, MD PA MD Eastern Shore -TH86 39701111

* Three-year average concentrations (2003-2005) from monitoring locations as noted. Short-term values based on second highest
mopitored values. Annual averages based on maximum values for monitering location and year,

o Primary standards set Hmits to protect public heaith, including the health of "sensitive” populations such as asthmalics, children, and
the clderly. Secondary standards set limit to protect public welfare, including protection against decreased vigibility, damage to
animals, crops, vegetation, and buildings.

* Effective December 18, 2006, EPA has revised the 24-hour PM2.5 standard from 65 10 35 nghtn provide increased protection of
public health and welfare. However, pending EPA rules that will clarify issues such as attaimment desi gnation, conformity, and Ngw
Seurce Review during SIP development, compliance with existing PM10 standards are used as 2 surrogate for PM2.5 compliance.
* Effective December 18, 2006, EPA has revoked the annual PM10 standard. However, pending EPA rules that will cl arify issues
such as attainment designation, conformity, and New Source Review during SIP development, compliance with existing PM10
standards will continue to be evaluated.
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TABLE 9B-8: AIR QUALITY IMPACT ANALYSIS CALCULATIONS AND SUMMARIES

Sparrows Point LNG Terminal

List of Model Input and Output Files

Input Files: {Output Files: | Description
AERMOD Refined Modeling Files

SPNOY0.ADI SPNO9%0.ADO NOX, annual average, 1990
SPNO91.ADI SPNO91.ADO NOX, annual average, 1991
SPNO92 ADI SPNQO92 ADO NOX, annual average, 1992
SPNOS3.ADI SPNO93.ADO NOX, annual average, 1993
SPNO%94. AT SPNO94.ADO NOX, annual average, 1994
SPSO390.ADI  {SPSO390.ADO SO2, 3-hr average, 1990
SPSO391.ADI |SPSO391.ADO _ 1SO2, 3-hr average, 1901
SPSO392.ADI  1SPS0O392.ADO  |S02, 3-hr average, 1992
SPSO393.ADI  ISPS0O393.ADO  [802, 3-hr average, 1993
SPSO394.ADI  [SPSO394.ADO  |802, 3-hr average, 1994
SPS02490.ADI [SPSC2490.ADO  [302, 24-hr aver;ge-, 1990
SPS02491.ADI |SPS02491.ADO  |S02, 24-hr average, 1991
SPS02492 ADI |SPSG2492 ADO  [802, 24-hr average, 1992
SPS02493. ADI 1SPS0O2493.AD0 |SO2, 24-hr average, 1993
SP502494 ADI [SPS02494.ADO  [S02, 24-hr average, 1994
SPSOA90.ADI  jSPSOA90.ADO  [SO2, annual average, 1990
SPSOAOL,ADI  [SPSOA91.ADO  [SO2, annual average, 1991
SPSOA92.ADI  [SPSQAS2 ADO  {SO2, annual average, 1992
SPSOA93.ADI  |SPSOA93.ADO  [SO2, annual average, 1993
SPSOAS4 ADI  |SPSOA94.ADO  |SO2, annual average, 1994
SPPMA9).ADI  [SPPMAS0.ADO  |PM, annual average, 1990
SPPMASL. ADL ISPPMAY1.ADO  [PM, annual average, 1991
SPPMA92 ADI |SPPMA92.ADO  [PM, annual average, 1992
SPPMA93 ADI |SPPMA93.ADO  |PM, annual average, 1993
SPPMA94.ADI [SPPMA94.ADO  [PM, annual average, 1994
SPPM2490.ADI [SPPM2490.ADO [PM, 24-hr average, 1990
SPPM2491.ADI |SPPM2491.ADO [PM, 24-hr average, 1991
SPPM2492 ADI |SPPM2492 ADO |PM, 24-hr average, 1992
SPPM2493 ADI [SPPM2493.ADO |PM, 24-hr average, 1993
SPPM2494.ADI |SPPM2494.ADO |PM, 24-hr average, 1994
SPCO190.ADI  |SPCO190.ADO  [CO, 1-hr average, 1990
SPCO191.ADT  ISPCO191.ADO €O, 1-hr average, 1991
SPCO192.ADI  [SPCO192.ADO  {CO, 1-hr average, 1992
SPCO193.ADI  [SPCO193.ADO  |CO, 1-hr average, 1993
SPCO194.ADI  [SPCO194.ADO  |CO, 1-hr average, 1994
SPCORID.ADI  JSPCOR90.ADO  [CO, 8-iwr average, 1990
SPCO8G1.ADI  |SPCORO1L.ADO  |CO, 8-hr average, 1991
SPCOSO2.ADI  |SPCORO2Z.ADO  [CO, 8-hr average, 1992
SPCO893 ADI  [SPCOB93.ADO  |{CO, 8-hr average, 1993
SPCO894.ADL  ISPCOBY4.ADO  |CO, 8-hr average, 1994
SPPB2490.ADI  |SPPH2490.ADO  [Pb, 24-hr average, 1990
SPPb2491 ADI |SPPb2491.ADO  |Ph, 24-hr average, 1991
SPPb2492 ADI  |SPPh2492.ADO  [Pb, 24-hr average, 1992
SPPb2493 ADI  |SPPb2493.ADO  |Pb, 24-hr average, 1993
SPPb2494. ADI  [SPPb2494.ADO  |Pb, 24-hr average, 1994
BPIP Prime Files:

SP## sk Bp]

|SP******.PRO

[BPIP Input and Output Files For AERMOD Prime Refined Runs

SACTI Files:

Mult** out

Tables™* out

SACTI model input and output files.

Prep™*.out

RRY Appendix 9A-1 + 9B_1-02-07[1].xls MS Data files list 1/5/2007
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